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LMMUXOLOGIC AbPECfS OF 'IHE SEXUAL CYCLE 

• I \N\PllMw\C1R SllDlls Wnil M\MMAL1AN 
1 OLI H ri AU 1 LUin ' 

\V R LVOXS V, A 

A\I) 

1 REM V\X 1)1 C\KR, P. \ 

The Intel esl in tin. piohicnis of ciKlocnnoiot^N and sex phNsioloi>;\ 
dnunit the last decade has lesultcfl in establishing the iiiipoitanee ol 
antacoid substances as hod\ legnl.itois During this time the analysis 
of these pioblems h<is been almost entneh fiom a ph} siologic stand- 
jxiint lathei than fiom an immunologie one. owing, no doubt to the 
f.ict that the old theoi\ of immuniti and spceies-specificit} rathei pie- 
cluded the ajiphcatinn of these pimciples to jnoblcms of sex ph)siology 
Gtadualh. howe\ei new coneepts of immunit\ Inue been foimcd which 
modif} somewhat the oldei theones 

1-TcKtoen ’ m 1927 bi ought .ittention to eeilain of these newel 
eoneej ts lie said 

It IS of spciiii interest tliat m loniKctiim witii fniuiamental pioblems ot 
imimiiie speeificiicss uul tlic produetinn of antibodies tlicsc nonspecics-spccific 
.’lUiKtns tan t\okc tiie ftinnation of eorrcspoiuiint!: antiiiodics in tlic homologous 
species at le.ist under cert iin conditions In mcu of this ciienmstance maj' it 
not be well to subject to itnewtd sciutiny tiic old assumption that spccics-specilic 
antigens are inc.ijiable of jnosoking ain nntiliods response in their own species^ 

The eail} woik of Wells,- Dale and Haitley ' and Dale and Dakin ^ 
distinguishing the Aaiious ovopiotems and at the same time demon- 

^ ‘submitted foi iniiil cation Oct 4. 1929 

'■ ITom the IDep.irtmcnt of \natom\ and the G W Hooper Foundation foi 
Medical Researcii, Unnersitv of California 

Aided be grants from l£h Lilh and Company and the Committee foi 
Research in Problems of Sex of the X'ational Reseaich Council 

1 Hektoen, L Oliscreations with the Precipitin Reaction, J Immunol 

14 1, 1927 

2 Wells, IT G S,tudies on the Chemistry of Anaphylaxis (HI), J Infect 
Dis 9 147, 1911 

1 Dale, H IT , and Hartley, P Anaphylaxis to the Separated Proteins of 
Horse Serum (X'ote on Anaphylaxis to Pure Egg Albumin), Biochem J 10 408, 
1916 

4 Dale, H H, and Dakin, H D Chemical Structure and Antigenic 
Specificity A Comparison of the Crjstallinc Egg Albumin of the Hen and the 
Duck, Biochem J 13 248, 1919 
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stiatmg the chemical relationships of the o\oprotcins of vaiious spccits 
of buds, diiected oui efforts to what might be consideied similai stiidv 
m the mammal, namely, the immunologic iclalionship of mammalian 
follicular fluids 

It is felt that the data here presented lend supjiort lo a theoij that 
giaafian follicular fluid, the product of gianulosal epithelium and 
probably of the ovum of the guinca-pig, is iclatncl} nonspecics-speciiic 
and auto-antigcnic and that the formation of antibodies against it ma\ 
be lesponsiblc foi certain C}ehe conditions attending that animal in 
sixteen or seventeen day cycles 

It has been oui hope that these conditions in the female gumea-pig 
may serve m a stud} of the histologic and physiologic aspects ot 
immunit}, a problem suggested to us b\ Dr Herbeil E\ans and 
Dr Karl F Me\er 

The flrst part of the experimental work heic leportcd deals entirel) 
with the immunologic relations of mammalian folliculai fluuD, and 
because of the ease in carrying out gross anaphylactic reactions only 
these reactions were used at this lime We ha\c howevei, been 
mteiested m studving the sex c\clc of the female guinea-pig and in 
undeistanding its various stages from an immunologic point of \ieu 
based on wdiat seems to be an cxtremch sensiti\e balance of giaafian 
follicular fluid and antisubstances 'I here foie, in the sceond part of 
this woik, we ha^e continued a studv of the gross anapln lactic icac- 
tions icpiesentmg them giaphicall} b\ me.ins of the bronchosjiasm 
leaction, and haee included correlatne histologic studies of the oearies 
The Schultz-Dale smooth muscle icaction has lent itself especiallv w'ell 
to our purpose and in the thud part, lepresentatne charts obtained 
with this method arc leproduced together with the histologic studies 
It ma} be mentioned that this phase of the study is not comjilete 

GROSS SHOCK AS CRimRIOX Or HMM,RSl:XSITI\ IT^ 

The w'ork reported in this section has to do with the dcmonsti<ition 
of (1) the antigenicit} of follicular fluid (2) the antigenic lelationship 
of various folliculai fluids and (3) the auto-antigenicity of follicular 
fluid Ten healthy guinea-pigs (seven females and three males), weigh- 
ing fioni 450 to 500 Gm were sensitized by the intrapcntoneal injection 
into each of 0 5 cc of sow^’s folliculai fluid two oi thicc weeks prc\ioii> 
to experimentation The estrous cycles of the female animals had been 
observed ovei a thice months' pciiod The animals were gnen the 
ciitical dose of 0 5 cc each of sow^’s folliculai fluid intracardialh 
(fourteen da}s aftei the last cstius of the females) All the animals 
went through the classic sjndrome of anaphjlaxis teimmating in death 

Next, five noimal male guinea-pigs, weighing 500 Gm each, weie 
sensitized wnth 0 5 cc each of sow’s follicular fluid by intrapentoneal 
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injection At the end of two weeks each of these animals icccivcd 
an mtiacaidial injection of 0 5 cc of cow’s folhculai fluid All the 
animals ga\c the typical sMiiptoms of anaph\ lactic shock teiminating 
m death 

To demonstiate the antigenic relationship of male’s folhculai fluid 
to so\\’s folhculai fluid, two normal female guinea-pigs, A\eighing fiom 
400 to 450 Gm weie sensitired with 0 5 cc each, of sow’s follicular 
fluid, given intrapciitonealh The ciitical dose of male’s follicular 
fluid was guen mtiacardiall} tlnce weeks aftei sensiti/ation Both 
animals went thiough seveie anaphylactic shock, hut eventualh 
reco^cred Two noimal male guinea-pigs sensitized vith 1 5 cc , each, 
of sow’s follicular fluid each icceued an intracardial injection of 3 cc 
ol mates folhculai fluid twentvone da>s latci Both died with typical 
anaphylactic s} mptoms 

To show a similai lelationship wdicn the animals weie sensiti/ed 
to one of the othci folhculai fluids, tw^ehe noimal guinea-pigs (each 
w'cighing about 500 Gm ) w'cie scnsiti/cd wuth 0 5 cc , each, of cowl's 
follicular fluid, given intiapeiitoncally Thice weeks latci, five of these 
animals died with tjpical symptoms of anaphylactic shock followung the 
injection of 0 5 cc , each, of cowl’s folhculai fluid intiacaidialh 
Another five died fiom anapln lactic shock aftei the intracardial injec- 
tion of 0 5 cc , each, of sow^’s folhculai fluid Of the icmaining animals, 
one was given 0 5 cc of maic’s follicular fluid and anothei 0 5 cc ol 
sheep’s follicular fluid intiacardiall} The latter died with the classic 
symptoms of anaph}laxis wuthin five minutes, the fiist animal, receiv- 
ing mare's folhculai fluid, sufl'ered seveie anaphilaxis liut lecoieied 
Fne normal male guinea-pigs w'cie then sensiti/cd with 2 cc , each, of 
cowl’s folhculai fluid, given intiaperitoncall} Thiee wrecks latei foui 
of these animals sufteied sc\eie shock, but recoiered aftei the mtra- 
cardial injection of 2 cc , each of male’s folhculai fluid, while the 
remaining one died wuth typical symptoms followung injection of 3 cc 
of mare’s folhculai fluid 

In order to show that the female giiinea-pig is auto-immunized to 
follicular protein and desensitizes itself in cycles, a series of thirty 
nonnal adult females was obseived over a period of thiee months with 
leference to then estious cycles These animals were given from 0 5 
cc to 2 cc , each, of sow’s follicular fluid, intracardially, on vaiious days 
of the cycle No primal y shock could be demonstrated m animals from 
the fiist to tlie tenth day of the cycle Typical anaphylactic shock was 
demonstrated in animals from the tenth to the last day of the cycle 
The anaphylaxis was especiall}’- acute, ending in death, in animals that 
leceived injections on the last day of the cycle At autopsy, such 
animals showed extieme congestion of the uterus, ovaiies and mam- 
mary glands, as well as the typical emph 3 'sematous condition of the 
lungs 
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To fmthei check these results, fifteen female animals, picMOUsh 
sensitized to sow’s folhculai fluid weie e;uen 1 5 cc each, of sows 
follicular fluid mtiacardialh duiing the postestrous period That the 
animals weie desensitized was shown b) the total lack of icspoitse of 
thnteen of these animals to this critical dose of antigen The lemam- 
ing two animals in the senes died with chaiacteiistic s}mptoms of 
anapln lactic shock (these two animals had just oMilatcd) 


Table 1 — Giofc Shock a<; Cnirnoii of Hvf'Ct 



rolllcul ir 

Time 

’■ - 

'lime of 




riuid 

riapsing 
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Idministration 



or Protein, 

after 

Dose of 

of Critical 



and Amount, 

Scnsltl 

Pollleular 

Bose with 



Used in 

ration. 

Pluid or 

Hclatlon to 


Gninea-Pigs 

Sensltl/atlon 

Weeks 

Protein 

Bast Pstrus 

Comment 

7 leui lie 

Soil 0 5 ec 

3 

Sow 0 5 cc 


'f'jiiical anapIiAlaxis ami deatli 
TApIral anapli}la\is and (hath 

3 male 

Soil 0 5 re 

3 

Sow 0 5 tL 


S male 

Sm\ 0 5 ea; 

U 

t ow 0 5 te 


'1 Apical nnapIi}laAis and di itli 

2 female 

Sov 0 5 tc 

3 

Marc 0 5 <c 


SiAirc hock Avith rcioAir} 

2 male 

Sow 1 5 cc 

! 

Mare 3 0 cc 


’f}))ital inipliAlaxis md death 

5 female 

Cow 0 1 cc 

3 

Cow 0 5 cc 


iMildil unnph}la\is and dtalii 

"> female 

Sow 0 5 ( t 

> 

( ow 0 5 re 


'J'Aiiiial aiiapIiAlaxis and dialh 

1 fern lie 

Cow 0 5 cc 

3 

MareO 5tc 


Si At re shock with rteoAtr} 

1 female 

Cow 0 5 cc 

i 

1 w e 0 5 cc 


'i Apical nnaph}Ia\is .mil dnth 

4 male 

Co\r 2 0 ct 

3 

Jlarc 2 0 cc 


Moiicrate shock AVith nnoAirA 

1 male 

Cow 2 0 cc 

! 

Maro3 0cc 


TApical anaph}la\Is and death 

5 m lie 

(>e\ cr sensi 
ti/cd) 

(^e^ er sensi- 


Cow 1 5 ct 


No siinptom of shock 

3 male 


Sow 1 5 cc 


No sAniptoms of shock 


tired) 




10 female 

(^eve^ sensi 


SoAV 0 5- 

10 IG da\ s 

Bi ith 


tired) 


1 5cc 

after 


"i female 

(^o^e^ sensi 


Sow 0 5- 

10 IGd i\s 

No s}nii)tom of siioek 


tized) 


1 5cc 

aftci 

15 female 

(No 4 er sensi 


Sow 0 5- 

1 10 da} s 

No sAinptom of shock 


tized) 


1 5 cc 

after 

15 female 

SoA\ 0 5 cc 

3 

Sow 0 5 cc 

15dn\« No sArnotoms in 13. diatli in 2 





after 


5 male 

Sow 0 5 cc 

3 

Sow 0 5 cc 


'J'Miiral ana)>h}li\is with eh ith 

(controls) 




V female 

1% caseifi 

2 

0 5% casein 

7da}s iftcr 

Slight S}inittonis with rteoAtre 


0 5 cc 


0 3 cc 


B female 

1% casein 

o 

0 57o casein 

At cstrus 

Acute anapliAliiNis Avith death 


0 5 cc 


0 3 cc 



C female 

1% casein 

2 

0 5% casein 

5 diiAs after 

No s}mplonis 
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0 3cc 


B female 

1% casein 

2 

0 3% casein 

10 dn}« after 

No s}inptoms 


0 5 ce 


05ec 



r female 

1% casein 

2 

0 5% c iseln 

At cstrus 

\cute nnaph}Ia\is Avitii diath 


0 5 cc 


0 2 cc 


r female 

1% casein 

2 
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1 da}s after 

Slipiit s}iniitoi])s 


0 5 cc 


OlGcc 



As a control of the antigenicity of the folhculai fluid used, flic 
male animals, sensitized three weeks pre\ lously to sow’s follicular fluid, 
demonstrated the typical picture of anaphylaxis on mtracardial injection 
of 0 5 cc of the follicular fluid 

A control senes of female guinea-pigs, sensitized to casein, was 
used to show that this animal is not lefiactoi) to anaphylactic shock m 
geneial during estius 

To sum up this section of the woik it may be said (1) that the 
proteins of follicular fluid aie antigenic, (2) that the folhculai fluids 
of five mammals thus far studied contain pioteins immunologically 
related, and indeed, as fai as detei mined in this pait of the woik. 
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similai , (3) that follicular fluid of the gumea-pig is auto-antigemc. 
since the primaiy injection of folhculai fluid into female guinea-pigs 
between the tenth and sixteenth da)^ of the cycle may produce fatal 
anaphjlaxis, and since injection of folhculai fluid on the first few 
days following estrus, into guinea-pigs artificially sensitued to hcteiolo- 
gous folhculai fluid, elicits no leaction and (4) that female guinea- 
pigs sensiti/ed to othei piotems are more susceptible to anaph} lactic 
shock dm mg and just following estius than m dicstius 

THE BRONCIIOSPASM RLACriON 

It was thought advisable to tiy the Auei and Lewis' bioncho- 
spasm leaction on a senes of female guinea-pigs sensitized to folhculai 
fluid in oidei to lepiesent giaphically the difleienccs in degiee of sen- 
sitivit} at vaiious stages of the genital C}cle This dilfeience m 
sensitnity is undei stood to he due to the interfeiing factoi of the test 
animal’s own folhculai fluid 

Taulf 2 — Result <: of Tat foi Bi oit(lio<;fa<;in Reaction in Gniiica-Pigi Sensitized 

to Polliculat fluid 


Femnlo Follleulnr Date of 


Guinea- 

riuid 
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ration 
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002 
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12 

Sow 
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72 
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25 
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23 
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IG 
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11/19/28 

3/21/28 

24 

Cou 

2/ S/23 

3/ 3/28 

111 

Cow 

2/ S/23 

3/1G/2S 

22 

Soil 

2/ 8/2S 

3/ 3/28 


Reiiclion to Injection of 


rolliciilar Fluid 

A 

Dais 

Aftei 

1 strus 

Con 

Son 

(^ot given) 

Positne 

0 

(^ot feiien) 

^Cg ltl\ L 

1 

(^ot gi\cn) 

Positne 

1 

(^ot gnon) 

Negatnc 

4 

Seinipositive 

Not gi\en 

0 

Positive 

Not gncii 

12 

(Xot gn cn) 

Positne 

14 

Positive 

Not given 

14 

(^ot giicn) 

Positne 

15 

Scmipositive 

Positite 

17 


The technic involved m this reaction is essentially that of Koesslei 
and Lewis It consists of sectioning the animal’s spinal coid at the 
le\el of the medulla, inducing aitificial lespiiation at the late of 20 
pel minute, and recoiding such changes m mtiathoiacic piesstiie as 
occur, due to the exclusion of the lung, on a i evolving dium In a 
positne leaction, emphysema occuis immediately, lung exclusion is 
prevented, and the writing lever diaws a straight line 

Table 2 is made up from data on experiments with ten female 
guinea-pigs sensitized to either cow’s oi sow’s folhculai fluid Giaphs 
representative of the vaiious leactions are piesented, together with 
chaiacteristic data In this senes, also, the ovaries (and m most 
instances, the uteii) of all expeiimental animals weie seiially sectioned 
and histologic corielations made 

5 Auer, J, and Lewis, P A Acute Anaphylactic Death in Guinea-Pies 
J A M A 53 458, (Aug 7) 1909 

6 Koessler, K K , and Lewis, J H Determination of Broncho Spasm in 
the Guinea-Pig, Arch Int Med 39 163 (Feb ) 1927 
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Guinfa-Pig 449 — Gumea-pig 449, female, was sensiti/cd with 1 cc of sow’s 
follicular fluid, Feb 13, 1928 A combined bronchospasm, uterine strip reaction was 
done, March 31, on tlie fourth da) after cstral opening (fig 1) In this animal, 
0 5 cc and then 1 cc of sow’s follicular fluid injected into the external jugular acin 
caused no anaphylaxis as shown In the pulmonar) reaction as well as b) the 
uterine smooth muscle reaction 

Histologic Obsereations The left ovar) contained two large, ncwlv formed 
corpora each of which still contained rather a large amount of colloid in the core 
Manj follicles in advanced atresia were seen, and tlic new follicles showed begin- 
ning enlargement but verj little ca\itation as set T lie right o\ar\ was diflerent 
111 basing a large, degenerating selloss bods and onls one corpus I he uterine 
horns ssere still sssollen but no longer hspcreinic 

Glinea-Pig 23 — Guinca-pig 23, female, ssas sensitircd ssith 1 cc of sow’s 
follicular fluid, Feb 13 1928 A bronchospasm reaction s\as carried out March 3, 
on the tsselfth day after estral opening (fig 2) On the injection of 1 cc of 
cosv’s follicular fluid into the external jugular scin, a tspical bronchospasm was 
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F'g 1 (guinca-pig 449) — The ncgatisc result of the \ucr-Lewis operation for 
bronchospasm reaction follossing the injection of 1 a cc of sow’s follicular fluid 
into the jugular s’cin on the fourth d.as post cstrus in .i female guinea-pig sensi- 
ti/'ed to soss s follicular fluid 


obtained immediatels On autopss, the lungs ssere gre itls distended ssitli 
emphjsema, and the uterine horns ssere in tonic contracture 

Histologic Obsersatioiis Tlie left osars contained about tsvclse mcdiuin-si/ed 
follicles all of svhicli appeared healths', except tsso, in these, the innermost laser 
of granulosal cells in some areas shossed degeneration One large corpus shossed 
mitosis of granulosal, as svcll as of endothelial, cells, and earls signs of lutein cell 
degeneration ssere seen The riglit ovary ssas esseiitiallj similar, it had about 
fifteen medium-sired developing follicles 

Goixf\-Pig 22 — Guinea-pig 22, female, ssxis sensitired, Feb 8, 1928, to 0 5 cc 
of sosv’s follicular fluid A bronchospasm reaction ssas done, March 3, seseiitccn 
dajs after the last estrous opening (fig 3) On intrajugular injection of 0 5 cc 
of cow’s follicular fluid, a semipositive reaction ss'as obtained Complete broncho- 
spasm occurred svhen 0 5 cc of soss’’s follicular fluid svas administered bs the 
same route The fact that only a semipositis’C reaction ssas obtained at this stage 
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Fig 2 (giunea-pig 23) — The positive bronchospasm reaction following the 
injection of 1 cc of cow’s follicular fluid on the twelfth day post estrus in a 
female guinea-pig scnsitired to sow’s follicular fluid 



„ A 

A>c5« fof/ttuhf OoS'tx. \5ov/ 


o 




0>V(J- 


Fi^ 3 (guinea-pig 22) — The semipositive bronchospasm reaction to cow’s fol- 
licular fluid, and the positive reaction to sow’s follicular fluid on the seventh day 
post estrus in a female guinea-pig sensitized to sow’s follicular fluid 
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of the c\cle with lietcrologous fluid indicates that descnsiti/ation was in progress 
due to the circulation of the animal’s own follicular fluid 

Histologic Obser\ations Each o\an contained more than thirty follicles, 
most of which were in \arious stages of atresia, and onh one of which would 
haie matured and ruptured Ihrcc coipora in an earl> stage of degeneration were 
seen in the left ovar\, while the right contained one 

Gui^ea-Pic 24 — Gumca-pig 24, fennle, w.is scnsiti/ed Feb 8, 1928, with 
0 5 cc of cow’s follicular fluid A, hronchospasm reaction was tried fourteen dass 
after the estral opening (fig 4) On injection of 1 cc of a 1 3 solution of cow’s 
follicular fluid in saline solution, which was allowed to run slow'h into the cvtcrm! 
jugular vein a hronchospasm occurred within four minutes 

Histologic Obsercations Each ocarc contained more than thirt\ follicles, 
hcles, the majorite of which showed \ ireing degrees ot iitresia Two healtln 



Eig 4 (gumea-pig 24) — The positise bronchosp.ism reaction to eow s fol- 
licular fluid on the fourteenth da> post estrus in a female gumca-pig sciisiti/ed to 
cow’s follicular fluid 


follicles were nearU matuie The earliest stage of corpus degeneration was 
obsereed in two corpora in this o\ar\ The endothelial cells seemed to surround 
degenerating lutein cells 

It de\ eloped fiom this small senes of animals that m female guinea- 
pigs sensiti/ed to foreign folhculai fluid an extiemely sensitne 
immunit} balance m<iv be leadily effected by the test animal’s ovarian 
activit) diiectl} lefeiablc to the folhculai phase A senes of normal 
female guinea-pigs m -which bionchospasm has been produced on pri- 
mary injection is notv being woiked with, and it is with these, lathei 
than with artificially sensiti/ed animals, that we hope to explain the 
finer mechanism governing antigcn-antibod-\ balance in the genital cycle 
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Tin: SCIIULIZ-DALi: REACTION 

Attention A\as next given to the Schultz-Dale ■ leaction witli isolated 
stiips of uteius and gut It was hoped that in this exjicnment difieieii- 
tiation might be made immunologically between folhculai fluids of 
difteient animals 

Ten female guinea-pigs weie used m this senes, each being sen- 
sitized to either sow’s oi cou’s folhculai fluid and obsened as to its 
estious c}cle Like certain animals m the expel iments with gioss 
anaphylaxis, some of these animals ueie found lefi active at certain 
stages of the cycle This was furthei endence of the desensitizing 
action of the test animars own follicular fluid and of the mteirela- 



Fig 5 (guinea-pig 24) — A. section of the right o^arv 

tionship of the heterologous fluids It was possible to show that the 
same degree of sensitivity did not necessaiily pievail in both uteime 
horns, as for example 

GuI^EA-PlG 150 — Guinca-pig 150, female, was sensitued to sow’s follicular 
fluid (1 cc iniected mtrapentoneally), Feb 13, 1928 The Schultz-Dale reaction 
was done Februar}"^ 25, the first day of the cj'cle (fig 6, A, B and C) 

Dale Reaction The uterine horns were large and swollen, but not hyperemic 
The left uterine horn was refractory to 1 cc of cow’s follicular fluid and to 1 cc 
of sow’s follicular fluid, but reacted typically to 0 1 cc of solution of pituitary 
The right horn gave no reaction to 1 cc of cow’s follicular fluid, but a typically 
positive Dale reaction to 1 cc of sow’s follicular fluid It was relaxed with 
0 5 cc of epinephrine hydrochloride A strip of gut did not react to cow’s but 
did to sow’s follicular fluid It was relaxed with epinephrine 

7 Schultz, W H Physiological Studies in Anaphylaxis, J Pharmacol R. 
Exper Therap 1 549, 1909-1910 
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Fig 6 (guinea -pig ISO) — the Dale reaction of the left horn of the uterus on the 
first daj of the estrous cjcle in a gumea-pig sensitized to sow’s follicular fluid (1) to 
cow’s follicular fluid, (2) to sow’s follicular fluid and (3) to pituitrin B, the Dale 
reaction of the right horn to (1) and (2) C, the Dale reaction of intestine to (1) and (2) 
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Histologic Observations On section, the left ovary was found to be double 
the right in size It contained three large ripe follicles bulging with fluid, three 
degenerating j'cllow bodies and many follicles in advanced stages of astresia 
Figure 7 represents a section through the ovar}' and shows two prerupture follicles 
and many atretic follicles The right ovary contains onlv one yellow body, many 
atretic follicles and throe healthy follicles not nearly as large as those m the left 

Fultheiiiioie, following ovulation the same clegiee of sensitnity 
need not exist in distal and proximal poitions of the same uteiine 
hoin To illustrate 

Guinta-Pig 5— Gumea-pig 5, female, was sensitized to sow’s follicular fluid, 
Jan 31, 1928 A Dale reaction was done, Feliniarj 19, the fourth day of the 
cycle (fig 8, A, B and C) 

Dale Reaction On exposure of the uterus of this animal, the right horn 
was hcen to be white, not swollen, and apparently in a resting condition The 
distal half of the left horn w'as as the right, but its proximal half was Inperemic, 



Fig 7 (guinca-pig ISO) — A section of the left ovary 

swollen and apparently still “m reaction ” Tracings were accordingly made with 
the w'hole right horn, and with the separated distal and proximal halves of the 
left As show'll in the curves obtained (fig 8), the right horn did not react to 
1 cc of cow’s follicular fluid, but did to 0 5 cc of sow’s follicular fluid The 
distal portion of the left horn reacted likewise, but the proximal half w'as refrac- 
tive to both cow’s and sow’s follicular fluid , it did react, however, to pituitrm 
Histologic Observations The left ovary showed a medium-sized recently 
formed corpus Several follicles in advanced stages of atresia were seen, and 
two medium-sized follicles which had neither ruptured nor degenerated Two 
small epithehal-lined evsts were present The right ovary was essentially the 
same as the left, except that the new corpus was about half as large 

Positive smooth muscle reactions were readily elicited in both 
uterine and gut strips with heterologous follicular fluids when the ani- 
mal’s own ovary was m its lutein phase (fig 9) At this time, appar- 
ently, there is no absorption of the soluble substance that later in the 
cycle desensitizes the animal 
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Fig 8 (guinea-pig 5) — .1, the Dale reaction of the right horn of the uterus on llie 
fourth da\ of the estrous cjcle in a guinea-pig sensitized to sows follicular flu d 
(1) to cow'’s follicular fluid and (2) to sow' s follicular fluid B, the Dale reaction of 
the left horn of the uterus, proximal half to (1) and (2) C the Dale reaction of the 
distal half to (1) and (2) 
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After the fouiteenth clay of the c}de. lioweACi oi at the com- 
mencement of the folhculai phase, it was customau to find the smooth 
muscle lefractne not only to heteiologous antigen, but also to the fol- 
hculai fluid used m sensitization (fig 10) As did the woik with gross 



Fig 9 (guinea-pig 02) — The Dale reaction of the uterus of a sensitized 
gutnea-pig on the fourteenth day of the c\clc, when its ovaries were in the lutein 
phase 


Fig 10 (guinea-pig 281) —The Dale reaction of the uterus of a sensitized 
guinea-pig on the sixteenth day of the cycle, when its ovaries were at the com- 
mencement of the follicular phase 

anaphylaxis, the woik with smooth muscle showed that the test animals’ 
own folhculai proteins, or the “specific soluble substances” of the 
mar),, are apparently responsible for a giadual cyclic desensitization 
which persists for only a short time 
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A series of twelve viigin guinea-pigs, not picviously sensili/cd to 
heterologous folliculai fluid, was then used It was found pos- 
sible to elicit t}pical Dale leactions in the uteius and gut with 
heteiologous folliculai fluids at ceitain stages of the C 3 xle, showing 
that these animals had become sensiti/cd to then owm ov.iri.m ]iro- 
teins (fig 11) 

COMMKNl 

While this study merel} adds anothei idativth nonsiiccics-spccilic 
antigen to a giadually enlarging list (casein filiiinogcn, crisiallmc lens, 
ovopiotems, etc), w’e believe that it should lie jiossihlc to cain this 
work to a point which ma) result in the icmo\al of some of the lague- 
ness that accompanies oui picscnt conceptions of the functions of the 
sexual endocrine substances 

It IS apparent fiom the data inesentcd that theic is some substance, 
probably piotein m natuie oeeurnng in the \arioiis mammalian follic- 
ular fluids studied that is c<ipal)lc of pioducing the anaphylactic s\n- 


/ec 


Fig 11 (guinca-pig 024) — Tlic I3alc reaction of the uterus ol a normal aniiinl 
on the tenth ciaj of the ejele 


drome in guinea - 2 )igs We are unable to state at tlic present time 
wdiethei this substance is the same in each of these species oi whethei 
the proteins of these fluids aic sufficiently i elated chemicalh to gne 
use to identical immunologic phenomena 

Theie is, how^eaer, no doubt but that these animals are sensiti/ed 
and desensitized generally during various periods of then sexual c\cle 
by their owm folliculai fluid This iihenomenon becomes more apparent 
when local immunization is consideied Following OMilation and libeia- 
tion of the follicular fluid, both uterine horns, oi even part of a horn, 
may become desensitized, depending on seveial factors, chief among 
which are the amount of folliculai fluid liberated and in wdiich ovar} 
ovulation occurs Desensitization mav not proceed evenly, so that one 
hoin or even a pait may regain sensitivit}'’ before the lest of the uterus 
It would appear, howmver, that a cyclic hypersensitiveness to fol- 
liculai fluids, as w^ell as to the “lest-substances,” is much in CMdence 
in the female guinea-jiig The degree of reactivity of the uteius and 
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5 ut seems to be based on an extiemel}'- delicate balance between the 
animars own folbculai fluid and antisubstances 

While toxicit) of o^allan substances has long since been demon- 
stiated, we aie not auaie that this subject has been given much atten- 
tion fiom an immunologic standpoint Chainpy and Glcy. in 1927 
lepoited that as eaili as 1912 they had demonstiated what they termed 
“tach} phylaxie” in female lahhits into which extracts of coipus luteuin 
01 nhole ovai} had been injected These animals died, and on autops) 
shoved extieme congestion of the genital oigans and the mammaiy 
appal atus We liaie ohsened these same phenomena in noimal female 
guinea-pigs on intiacaidial injection of foieign folliculai fluid Othei 
workeis have been more ohscuie as to the souice of the toxic factoi 
In oui work as high as 5 cc of sow’s, cow’s, oi mare’s follicular fluid, 
gnen intiacaidially, has elicited no toxic symptoms in male guinea-pigs 
at least 6 weeks old Animals of both sexes youngei than this maj show 
shock on piimaij^ injection of as little as 0 5 cc of these fluids, and 
this IS also tiue of adult females at a definite stage of the estius 
c} cle 

SUMMARY 

INIale guinea-pigs liaAc been used to show h} means of gioss anaph}- 
lactic reactions the lelationship of various mammalian folliculai fluids 
These animals when sensitized to sow’s oi cow’s folliculai fluid 
i;esponded vith the tjpical anaph} lactic s}ndrome on the subsequent 
injection of sow’s cow’s, ewe’s, oi mare’s follicular fluid None showed 
ill effects fiom primaiy intiacaidial oi intrapeiitoneal injection of 
these fluids 

The use of the female guinea-pig intiodiiced a new factoi, nameljq 
the effect of the animal’s own follicular fluid on the condition of hypei- 
sensitnity to heteiologous fluids Oui attention was called to this 
factor, first, by a numhei of fatalities ensuing on both inti aperitoneal 
and intracardial primal} injections into matuie female guinea-pigs, of 
sterile follicular fluid haimless to adult male guinea-pigs, and second, 
by the fact that female guinea-pigs previously sensitized with impunity 
to heteiologous follicular fluid showed not the slightest sjmptom of 
anaphylaxis on lemjection aftei the proper interval, piovided they had 
recently ovulated, as determined by the condition of then vaginae 

Knowing that desensitization in the broad sense of the teim may be 
brought about in vaiious wa}s, and especially by affecting the autonomic 
nervous system, it was deemed necessary to control this second ohsei va- 
tion by determining whether just postovulatory nervous state of the 
guinea-pig was such as to render it refractive to a critical injection of 
some specific protein to which it was sensitized, othei than follicular 
fluid Consequently theie was included a small series of animals sen- 
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sitized to casein, which wcie not lefractive to critical injections just 
following oMilation, but on the contiar}' more susceptible 

Of a series of fifteen guinea-pigs sensiti/ed to foreign folliculai 
fluid, thirteen aie repoited refractor}' to second injection just follow- 
ing estrus Judging from the histologic obseivations in the two that 
suffeied shock, one ma} conclude that o\ulation had preceded the 
critical injection too soon to allow foi absoiptions of tbe follicular 
fluid and geneial desensiti/ation 

Attention was next turned to animals showing acute shock on 
piimai} injection of foieign folliculai fluid It w'as found that this 
leaction might be elicited m female guinea-pigs at ccitam tunes dm mg 
the c}cle 

By means of the Schultz-Dale technic, it was possible to show that 
guinea-pigs sensiti/ed to foieign folliculai fluids are lendered tem- 
poiarily desensitized b} the elaboiation of the animal’s own follicular 
fluid The same technic shows that normal female guine.i-pigs become 
sensitized to their owm follicular fluid at certain times during the estious 
cycle 

COKCLbSIONS 

The tolhculai fluids of the foui mammals studied (sow, cow. marc, 
ew'e) aie closely related immunologicall} , they aic similaily related to 
the follicular fluid of the cxpciimental animal, the guinea-pig 

Guinea-pig follicular fluid is auto-antigenic 

Guinea-pigs aitificially sensitized to follicular fluid proteins aie tem- 
porarih desensitized hy the liberation of their own folliculai fluid 

Fatal anaph}laxis may be pioduced .it a definite time, m normal 
guinea-pigs, on piiman injection of heterologous follicular fluid 



PRBIARY CARCINOMA OF THE URETER 

REPORT or A CASE AND REVIEW OF IHE 
LITERAIURE ’ 

RIGNEY D’AUNOY, M D 
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^DEL^MDE ZOELLER, MD 

NEW ORLEANS 
REPORT or CASE 

I-hstoiy—lhs F L, while, aged 59, complained of blood in the urine It 
had been present foi a weeh before examination Fler familial history and her 
past history w'ere unimportant The results of physical examination were nega- 
tive A slight secondarj anemia w'as present The Wassermann reaction of the 
blood was negative Repeated examination of the urine show'ed the presence of 
a trace of albumin with red blood cells and leukocytes microscopically 
Ureteropyelograms showed ptosis of the right kidnev wnth irregularitj in filling, 
dilatation and kinking of the right ureter The filling defect, 1 5 cm below' the 
low’er border of the ileum, according to the roentgenologic report of Dr Amedee 
Granger, w'as most probably the result of a new' growth Reexamination resulted 
in similar observations and conclusions 

Under spinal anesthesia, ureterectomy was performed by Drs Lindner, Ochsner 
and Maihles Forty dajs later, right nephrectomy w'as performed Recovery after 
both procedures was uneventful 

Gio<!s Obscivatiow! vt Uicto — The specimen was a poition of the ureter 
measuring 7 5 cm in length Near one end was a fusiform dilatation (fig 1) 
4 cm in length and 0 5 cm in its largest diameter Above and below' 
this dilatation, the ureteral w'all was linn and elastic, presenting no gross 
changes externally At the site of the enlargement, the ureteral w'all w’as con- 
siderably thickened, noiielastic and firm When the meter was opened, a tumor 
was found impinging on and practically occluding its lumen, at the site of the 
externally noted enlargement (fig 2) The tumor w'as attached to the ureteral 
mucosa by a broad base and presented numerous, dense, papillahke projections 
varying m size from hairhke strands to strands from 2 to 20 mm thick These 
papillary projections were denselv compact, some of the largei ones show'ing at 
their free ends cauliflower-hke protuberances At the penpherj' of the grow'th, 
some of the smaller papillae could be removed bj’’ plucking After such removal, 
the ureteral w'all revealed a pitted and roughened reddish-biow'n surface For 
the most part, how'cver, removal by plucking w'as not possible, the papillary 
projections being firmlj' adherent and apparentl}' a part of the ureteral mucosa 

Mmoscopic Ohsdvatwns in Uictci — Cross-sections of the tunioi mass showed 
papillae composed of epithelial cells and separated bj' thin layers of vascular 
connective tissue Here and theie adjacent papillae show'ed fusion of epithelial 
elements w'lth the formation of solid sheets of cells The individual epithelial 
cells were densely packed, mostlv large and irregular in shape, though generally 
pob'hedral, many show'ed pyknotic nuclei Mitotic figures w'cre noted For the 
most part, the W'all of the ureter w'as not penetrated, but here and there aggregates 
of irregularly shaped, intensely staining epithelial cells were noted invading the 

* Submitted for publication, Sept 3, 1929 
From the Department of Pathology of the Charity Hospital 
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\anous la\crs of the ureter, especialh the siilimucosa Some such agctrcciatcs 
were surrounded b\ round cells \t the bases of main pipillac, cell polante uas 
lost 

Ob^cic’attons in I\tcliu \ — Ihc specimen was a kidnev opened throuph 
the pelvis In an incision in the longitudinal diametci of the organ It weighed 
95 Gm and w'as rather llahln Ihe external surfaces eaned from brownish red 
to graMsh red and were rather smooth, moist and glistening, with small petechial 
hemorrhages appearing through the capsule In the region of the peKis there 
W’as some fat The capsule stripped with some diflieultj, rc\eahng a rather 
granular siirtace \ar\ing from brownish icd to gra\ish red the darker aieas 





Fig 1 — External appearance of a tumor-containing ureter 

evidentlj representing capillaiy hemorrhages The intcinal surfaces revealed b\ 
sectioning varied from gravish pink to gra 3 ish brown and showed obliteration 
of normal markings, with an cxtremclv thin and flat cortex wherever discernible 
The pelvis was rather dilated and irregiilarlv' shaped, its mucosa being grauulai 
and presenting throughout minute petechial hemorrhages Such small hemor- 
rhages were also noted throughout the organ Careful sectioning failed to reveal 
anj' new growth or stone formation 

Micioicopic Ohsirz)aiwn<; in Ktdncv — Microscopic studv of numerous sections 
of the kidnei showed gencrallv the same changes All the blood vessels were 
thickened and engorged The tubular and glomerular lining cells were generallv 
the seat of cloudy swelling and fattj metamorphoses ]\Iost of the glomeruli were 
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small and adherent to their capsules and laj close together ^lanj presented 
degenerative changes some having undergone marked Inalmi/ation, some few, 
however, were e\ identh undergoing h 3 'pertrophic compensator}^ changes Numer- 
ous atrophic tubules were seen A highl} cellular connective tissue stroma ^\as 
noted, containing inflammator} elements 

REVIEW or THE LITERATURE 

Repoits of primal y caicinoma of the ureter have appealed in 
medical hteiature since 1879 liektoen ^ in reporting a case m 1896, 
referied to two earhei ones Albaran, in a review of the literature of 



pnmaiy ureteral tumors in 1902, compiled 10 case leports, of which 
five dealt with carcinomatous, two with papillary and three with non- 
papillary growths Richter ^ m 1909 reviewed the literature of primary 
carcinoma of the ureter and found eleven reports of cases Butler,^ m 

1 Hektoen, L Primar\ Carcinoma of the Ureter, J A M A 26 1115 
(June 6) 1896 

2 Richter, T Primares Carcinom des rechten Ureters Ztschr f TTrnI 
3 416, 1909 

3 Butler FA A Case of Pnmarv Carcinoma of the Ureter Clifton Al 

Bull 2 48, 1914 ’ 
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1914 found nineteen pievious lepoits of c.ibes judd and Sluitheis,' 
in 1921, found twenty-five and added then own McCaithy and Meeker,'’' 
in 1923, in the last complete icvicw published, .idded a numbci ovei- 
looked in pievious summaiies, which, together with their own hi ought 
the total to thirty-thice Wc ha\c been able in ,i thorough scaich to 
find a total of foity-seven leports of cases, including a fenv o\crlookcd 
in pievious review's These, together wuth the leport we have now' 



Fig 3 — High powei photomicrograph showing cell pohmorphism, p\kiiosis, 
some mitosis and beginning fusion of cell elements 


lecoided bring the total numbei of lepoits of piiinaiy eaicinoinas of 
the meter to foity-eight The salient featuies of these lepoited cases 
are tabulated in table 1 

4 Judd, E S, and Struthers, J E Primary Carcinoma of the Uretei J 
Urol 6 115, 1921 

5 McCarthy, J F and j^feeker, L H Pnmarj Carcinoma of the Ureter, 
Report of a Case and Review' of the Literature, J M A 81 104 (July 14) 
1923 



D'AUNOY-ZOELLER— CARCINOMA OF URETER 21 

In cntically leviewing the vaiious repoits, much difliculty was 
encountered m the hitologic classification of the tumors, owing prin- 
cipally to the vaiying and at times bizane nomenclatui es adopted by 
the authois We have therefoie classified them, for the most part, 
on the basis of then papillaiy oi nonpapillaiy charactei Again, the 
title of a repoit would indicate that the tumoi undei consideration was 
malignant, but the body of the aiticle and the histologic desciiption of 
the giowth, when given, made its classification as malignant dubious 
Theiefoie, with the exception of Kleinschmidt’s “ case, we have not 
indued any case in the leport of which the authoi does not clearly state 
that there was enough histologic evidence to classify the tumoi as malig- 
nant or 111 which the histologic description of the tumor oi the mechanical 
leproduction of sections theieof does not make its classification as malig- 
nant appaient The exception m Kleinschmidt’s case is made because of 
Kummers ’’ statement that repeated histologic examinations of the 
growth revealed it to be an early type of malignant tumor On this 
basis, we have been obliged to exclude such tumoi s as Takahashi’s,® 
Dozsa’s ” case III and Cassuto’s Histologic study of these tumoi s, 
especially of the latter’s, m view of its apparent recuiience and 
extension, may possibly have levealed malignancy Howevei, as no 
recoid of such examinations occuis m the lepoits, the tumoi s these 
observers encountei ed must be regai ded as, at most, suspicious growths 
primarily either of the meter oi of the kidney pelvis and meter, and 
cannot with justification be included m this summary of pioved pi unary 
caicinomas of the uretei 

Incidence with Regai d to Age and Se'i — Of the foity-eight uretei al 
tumoi s repoited, twenty-five occuired in males, twenty-three m females 
(table 2) The earliest age at which a case occuried m men was that 
of 35 yeais, two cases are on lecord In women, the earliest age at 
which a case occurred was that of 36 The oldest age at which a case 
occurred m men was that of 74, in women, that of 89 The gieatest 
number of cases (fomteen) in both sexes occurred m peisons between 
the 60th and the 70th yeais In men, the greatest occurience foi any 
decade was that between the 60th and the 70th yeais (eight cases) , m 

6 Klemschmidt, R Beitrag zur Kenntnis der pnmaren Uretertumoren, 
Deutsche Ztschr f Chir 191 103, 1925 

7 Kummell, H Ueber Nierenbecken und Uretergeschwulste, Monatschr f 
Harnkrankh u sex Hyg 2 195, 1928 

8 Takahashi, A Kasuistische Mitteilung der merkwurdigen Uretergesch- 
wulste die bei der cystoskopischen Untersuchung beobachtet wurden, Ztschr f 
urol Chir 22 172, 1927 

9 Dozsa, E Weitere Beitrage zur Kenntniss Zottengeschwulste des Nieren- 
beckens und Ureters, Ztschr f urol Chir 22 81, 1927 

10 Cassuto, A Uro-pyonephrose due a un papillome implante sur le meat 
ureteral, Lyon chir 24 253, 1927 
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of the Vietei — Continued 
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women, that between the 50th and the 60th }eais (six cases) and that 
between the 60th and the 70th jeais (six cases) 

Sites of Tnmois — Twentv-six tumois weic of the right ureter, 
twenty-two of^the left (table 3) The laigest numbei occurred in the 
louer third of the ureter eighteen such tumors occuiring in the right 
and eleven m the left uretei The upper thud of the uretei was less 
frequentl}^ mvoh ed , foiu times on the right side and twice on the left 
Types of Tinnoii — T\\ent> -eight of the tumors ucre of frank 
papillary type and weic so designated in the rc])orts The remaining 
were classified as nonpapillaiy oi. at least, their papillan features were 
not prominent For these, such designations as “medullar} ” “epithe- 
lial ” “transitional celled,” “carcinoma simplex” “tubulai,” “adenoma- 
tous,” “squamous,” “mucous incmhiane carcinoma.’ “cylindric,” 
“encephaloid,” “keiatoid” aic cncountcicd \\ c ha\c not found it pos- 


Table 2 — Incidence of P)iinai\ Carcinoma of the I lelei n'tth Rcr/aid 

to Age and Si r 
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sible to classif} the growths except as legards their papillarc charac- 
teristics in geneial 

Etiology — The etiology of uieteial tumors is unknown, although 
many theories attempting to account for their occuiicnce ha^c been 
advanced Of these, the folloMung desene mention 

1 Leukoplakia, with an acceptance of leukoplakia as a process 
primarily and essentiall} malignant 

2 Leukoplakia with intei veiling malignant metamoiphosis 

3 An ascending epideiinization 

4 Cell inclusions oi enclavements occuiring during embi}onal 
development and in adult life 

5 Mechanical ii ritation 

6 Chronic inflammatory nutation 

7 So-called benign hypeiplasia of the mucous memhiane (diffuse 
papillomatosis, discrete papilloma foimation) 
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Most Geiman authois lay gieat stiess on leukoplakia, so often 
encounteied in the lenal pelvis and ureters, eitliei consideiing the 
leukoplakia itself as a malignant or premahgnant manifestation or 
assuming that it is capable of an mtei veiling malignant metamorphosis 
Some even assume a piedisposition of the tissues of the entiie urinaiy 
tiact to pathologic giowths That this leuoplakia so often stiessed as 
etiologically impoitant is not extieniel}'^ important so fai as primary 
ureteral tumor is concerned, is suggested by the fact that the uieter 
alone is larely involved in leukoplaktic piocesses, there being generally 
a concurrent involvement of the lenal pelvis and bladdei Howevei, 
leukoplakia when involving the uieter has been encountered only 
unilatei ally , no case of fiank bilateial pi unary uieteial malignancy is 
recorded, although numeious cases of tumoi of the bladder and renal 
pelvis with coexistant uieteral tumor have occuiied 

Tumors of fiank ectodeimal oiigin, such as weie hist described by 
Rundle^^ and since by many otheis, aie possibly best explained on the 
basis of developmental abnoimalities, although the inteiestmg and to 
some extent enticing theoiy of metaplasia must be consideied in account- 
ing foi them When one consideis that after the formation of the 
mesoblastic pionephion the ectodeimal cloaca comes m contact with 
and mvaginates into it, one can satisfactoiily account foi the accidental 
carrying of displaced ectodermal cells to vaiious paits of the urinary 
tiact, with subsequent development of such cell nests oi enclavements 
into tumoi s as a lesult of factors and piocesses at piesent not undei- 
stood This may be satisfying in showing the sites at which such tumoi s 
may occur, but ceitamly this little satishes one as to the all impoitant 
questions as to how and why the tumors occui even m such cell dis- 
placements 

Distinct from this concept of development m cell nests pioduced as 
the result of embi}onal abnoimalities is the suggestion of many authori- 
ties that the so-called islands of Bitinn are the points of departuie for 
neoplastic piocesses in the ureter These, as is well known, consist of 
epithelium reaching downwaid from the mucous membrane and giving 
rise to isolated aggregates of epithelial cells below the coveiing epithe- 
lium To some, these islands must be considered as the expression of 
an inclination to proliferation normally possessed by the mucosa of the 
uretei, this inclination seemingly iiici easing with age and with the 
presence of chronic inflammatory processes Undoubtedly, the observa- 
tions of Harbitz^- and BoccolaiU^ indicate that this liability of the 

11 Rundle, H Epithelioma of Ureter Causing Hydronephrosis, Tr Path 
Soc London 42 128, 1896 

12 Harbitz, F Ureteritis cystica, Norsk Mag f M Sc 71 126, 1918 

13 Boccolari, Segohni A Ureterite cistica e fibro-papilloma cistico dell’ureter 
in bovini, Gior di med vet Torino 77 132 and 161, 1928 
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mucous membiane of the uietci to foim eiuthehal islands ma} icsult 
m eithei c}st oi tumoi foimations, again thiough factois and b) jiioc- 
esses not fully understood 

Alechamcal nritation pla}ing as it does at times, such an important 
role m the pioduction of tumoi s. the uieteral neoplasm might be expected 
frequently to exist as a concomitant of c.ikulus formation Such, how- 
ever, IS not the case, though Ziioiii .ind >letcalf and Saflord among 
others, have inclined to the Mew that there is an etiologic iclationship 
betw^een calculi and neoplasms of the uietci In nnl} six of the fort\- 
eight cases have calculi been jnesent Undoubtedl} . as in IMctcalf .md 
Saftoid’s and Dav)-’s cases, foi exam]ilc, the constant irritation caused 
In an impacted calculus must be eonsidei ed as an impoi t.int pi cdisposmg 
factor How'eeei as Stew ait’’ pointed out .md as is well exemplified 
m Le Dentu’s case, though this was one of a benign tumor the con- 
cretions ma) ele^elop subse(|uenth to the uietcr.il obstuiction and unnar\ 
decomposition occasioned b) the tumoi Vgain, tumor cells themselves 
mav act as nuclei for the ]iroduction ot stones Most of the cases of 
tumor with coincident hthiasis were cases of squamous usualh eornificd 
epithelial neoplasms of the ujipei uiinar\ ti.ict and not of the lowci 
tract That other irritants can possibl) cause tumor foiination must be 
admitted especially in mcw of Leone's’" experimental demonstiation 
theieof with tai 

That the so-called papillomas so often encountered in the icn.al pehis, 
uretei and bladdei pla) an important pait in the dc\elopment of 
carcinoma cannot, in view of piesent Knowledge be denied The con- 
sensus at piesent seems to fa^ol then being essentiall) tumors and 
not, as the) were pieMOUsh eonsidei ed Inpeiplasias of the mucous 
membrane It is undeniable that main cases wdiich aftei microscopic 
study have been diagnosed as simjile. benign jiajiillomas of the renal 
pelvis, ureter oi bladdei haAC subsequent!) dee eloped as cases of 
carcinoma Again, undoubted careinonia has been found in the renal 
pehis wnth typical benign iiapilloma in tbc uretei as well as in the 
kidne) pelvis It is such histologic and clinical considerations that 
have recentlv led so man) authoiities, Kunimel included, to take the 

14 Zironi, G Cancer pnmitif clc I’urctcrc droit Ann d m.il dorg gen -unn 
27 81, 1909 

15 Metcalf, W F , and Safford, HE A Case of Carcinoma of the Ureter, 
Am J j\I Sc 129 50, 1905 

16 Davy, R Clmicdl Lecture on Excision of Left Kidnci, Brit J 2 757, 
1884 

17 Stewart, R L Primary Tumors of the Ureter, Brit J Surg 13 667, 
1925-1926 

18 Lc Dentu, A Ann d mal d org gen -unn 17 955, 1899 

19 Leone, P Turnon spenmentali del rene e dell’uretere da catrame Arch 
ed atti Soc ital di chir 34 111, 1927-1928 
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rather radical point of view that evei} papillaiy piohfeiatioii of the 
mucous membiane of the lenal pelvis oi of the uieter is a malignant 
tumoi Undoubtedly, this point of view is the safest so far as the 
future of the patient is concerned 

Pathology — A survey of the histology in the cases of primary 
uieteial tuinois lepoited suggests the following simple classification 

Epithelial tumors 

Simple or benign papilloma 

Idalignant papilloma (papillar\ carcinoma or papillary epithelioma) 
Nonpapillarj carcinoma or epithelioma (simple, squamous, adenomatous) 

Connective tissue tumors 
Sarcoma 
Mj'osarcoma 

Simple 01 Benign Papilloma The t3pe of ureteial tumor most 
frequentl}'- met with by far is that of the simple or benign papilloma 
It may occui singly, as groups of multiple tumoi s or as a generalized 
papillomatosis aftectmg much of the uieter It possibly shows a 
predilection foi either the uppei oi the lower end of the organ, and 
occasional!} occurs at each extremity, as m Le Dentu’s case It may 
be sessile or pedunculated, at times markedly so, as m Culver’s case 
m which the tumor consisted of a mass 3 cm long attached to the 
ureteial mucosa by a nairow pedicle Occiining m the lower poition 
of the uretei, it may extrude thiough the ureteric orifice, as noted b} 
Kraft and otheis 

Histologically, the ureteial papilloma is no dififerent from that 
encountered m the bladder oi renal pelvis Essentially, it consists of 
blanching, poorl} cellulai, vascular, connective tissue cores or stalks 
sm mounted by multiple layers of well differentiated epithelial cells 
OCCUI ring m a variable number of layers, the ivhole giving use to a 
villous or papilla-like arrangement The individual epithelial cells are 
lather uniform m size, regulai, symmetiical and usually attached at 
light angles to the cellulai stalk The cells do not appear to infiltrate 
the connective tissue stalk at their points of origin, but heie and there 
aggregates of small round cells, probably a manifestation of irritation, 
may be noted Whether broad-based or pedunculated, the tumor shows 
no tendency to infiltration or invasion at the point of attachment 

Malignant Papilloma This gioup compiises those tumors classified 
as papillary carcinoma and papillary epithelioma, and includes neoplasms 
of varying degrees of "malignancy Almost invariably, the malignant 
papilloma occurs singly and appears to have a predilection for the lower 

20 Culver, H Papilloma of the Ureter, J Urol 6 331, 1921 

21 Kraft, S Primary and Secondary Ureteral Papillomas, Ztschr f urol 
Chir 16 385, 1922 
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pait ot the uietei ]\Iacioscopically it dillcis but little fiom the 
so-called benign papilloma Mici oscopicall} , it may manifest varying 
stigmas of malignancx with a giadual transition from nonmalignant to 
malignant featuies such as to necessitate the most caieful histologic stud} 
foi accuiate diagnosis as emphasized b} Richter, Kummel, Glas and 
otheis In some cases only eaily signs of local malignanc}. such as 
iiici eased piohferation of slightly atypical cells with a loss of basal cell 
polaiity, aie noted In others, there is much infiltration at the point 
of attachment, even to such an extent as to be obscrv.ible macioscopi- 
calh The individual cells m the more malignant t\pes aie heaped up 
in thick la}eis, man} showing niaiked pohmoiphism with large and 
small cells occurring m clisordcrl}, disai ranged masses i\lost important 
IS the tendenc} of these cells to infiltiate at their points of oiigin the 
stalks or coies or the connectne tissue substance of the stalks Mitosis 
111 van mg degiees is usually piominent Dcstruclne infiltration of the 
ureteial wall and imasion of peiuiretcral tissue occurs m the pro- 
nouncedly malignant t}pcs 

Nonpapillary carcinoma 1 his gi oup com])! ncs the moi c uncommon 
foims of epithelial tumois of the uretei such as those classified ^arI- 
oush and at tunes bizarrel} as “medullare ‘‘cncephaloid “columnar ” 
“adenomatous,” “c}hndiic,” “liansitional celled,” etc In this gioiip 
ma} be placed the squamous cell tumors and tumois of fr.iiik ectodeimal 
derivation Generally speaking, ureteral tumors of this gioup are the 
most malignant and show' the earliest and most extensne metastasis 
Histological!}, their recognition is comparatueh simple the stigmas of 
mahgnanc} being unmistakable and papillar\ or \illous formation being 
absent or at best siinpl} suggested in the geneial arrangement of the 
tumor masses That at least some of the morphologic and histologic 
characters presented by these tumors ma} originate from simple ])apil- 
lomas seems pioced h} Leone’s expeiimental demonstiation of the 
piogressive evolution of neoplastic epithelial piocesses fiom simple 
papillomas to squamous cell, pajnllary and e\en alveolai carcinomas 

Connective Tissue Tumors These tumors, of no special mteiest 
m this repoit, but mentioned foi the sake of completeness, are extremeh 
rare Stew ait and Kummel agreed that only lice have been reported 
One. Ribbeit’s case, is classed as a myosaicoma Cursoi} examination 
of the reports leads us to believe that m most of the cases, possibly 
all, the uietei w'as only secondaiily invaded by the saicomatous grow'th 

Malignancy and Metastasis — As previously indicated, there is much 
confusion legarding the exact position that must be assigned to the 
so-called benign papillomas of the urmaiy tract as regards malignancy 

22 Glas, R Primar 3 '' and Metastatic Cancer of Ureter Wien khn Wchn- 
schr 39 1145, 1926 



D’AUNOY-ZO ELLER— CARCINOMA OF URETER 29 

The consensus of latter day nivestigatoi s, as stiessed especially by 
Dozsa, appeals to be that benign papillomas of the uiinary tract, if 
such theie are, aie extiemely laie and that in most, if not all, such 
tumors caieful histologic examination will show malignancy, although 
at times earl} Undoubtedly, the clinical couise of most of the tumors 
diagnosed as simple papillomatous tumois suppoits this view, extieme 
though it may appear Glas and Playei asseited and emphasized that 
the metastasis from a so-called simple papilloma may exhibit all the 
signs of malignancy Janssen, “■* among others, believed that papillomas 
of the uiinai}' tract do not extend until lesions of the mucosa, inflicted 
by instrumentation oi otheiwise occui This view of extension of the 
so-called simple papillomas by engrafting is rather fully expiessed by 
many authois and ceitainly is strongly suggested by such cases as 
Voipahl’s,-'’ Spiess and WalkeTs,-^ among otheis Some authoiities 
assert that in contiadistmction, the most malignant and especiall} the 
nonpapillaiy types of tumor extend by means of the lymphatics A sum- 
maiy of the pathologic obseivations in the leported cases does not give 
much information concerning metastasis, and the assumjition of a 
lymphatic route foi metastasis, while undoubtedly generall} correct, 
must be accepted as an '"a piioii’' one Extension of tumoi giowths m 
the cases m which it was noted was along the uretei or the peiiuieteial 
tissues In Glas’ case, the extension involved the tissues suiiounding 
the opposite ureter Metastasis to the liver is mentioned seven times, 
metastasis to the lungs five times , metastasis to the lymph glands eight 
times Involvement of the vertebra occui led once and of the spleen 
once 

Although we cannot as yet subscribe to the radical view that all 
papillomatous giowths found m the uietei aie malignant, we hold that 
they must be viewed with suspicion and subjected to a most thoiough 
histologic study We believe that the geneial histologic picture in the 
papillary types of tumoi s is relatively unimportant and that most careful 
and painstaking search should be made for atypical cells, atypical cell 
arrangement and cell invasion, with propei evaluation of these, before 
a satisfying conclusion can be leached as to the exact nature of such 
tumois This will undoubtedly lead to the lecognition of malignancy 

23 Player, L F Primar}" Ureteral Carcinoma, with Case Report and a 
Review of the Literature, Urol & Cutan Rev 32 438, 1929 

24 Janssen, P Aussergewohnliche Tumorbefunde den oberen Abschnitten 
der Harnwege, Ztschr f urol Chir 9 474, 1922 

25 Vorpahl, K U F Primary Carcinoma of the Ureter, Am J Urol 
2 509, 1905 

26 Spiess, P Die primaren epithelialen Tumoren des Nierenbeckens und des 
Ureters, Centralbl f allg Path u path Anat 26 553, 1915 

27 Walker, J W T Proc Roy Soc Med (Sect Urol ) 14 42 1921 
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per se in many growths that \\oulcl otherwise be classified as benign and 
will lessen observation of metastasis from tumors apparently benign 
That the so-called simple papillomas may at times evohe into tumors 
of entirel)’- difieient charactei is certainl)’^ at least suggested by clinical 
and experimental data 

so MM ARY 

A case of primary caicinoma of the ureter is leported, vith a lesuinc 
of the salient features of the foit} -eight cases recorded m medical 
literature Twenty-eight of the lecorded tumors were jiapillary tuenU 
were nonpapillarj The incidence is about equal for both sexes, Mith 
the gieatest number occurring duiing the sixth and seventh decades of 
life The lower pait of the ureter is more frequent!} the site of the 
lesion No etiology can be ascribed, although conciurent hthiasis was 
piesent in six cases The consensus seems to be that so-called benign 
papillomas of the ureter and of other parts of the uiinar} tract must 
alw'ays be regarded as highh suspicious growths so far as actual, as 
well as potential mahguauc} is concerned 
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ITS ETIOLOGIC RELATION TO EMBRYONIC VESTIGES AND SPON- 
TANEOUS SEX REVERSAL OE THE FEMALE GONADS 

REPORT or A CASE 

NICHOLAS W POPOFF, MD 

ROCHESTtR, N Y 

The subject discussed heie concerns one of the larest tumois 
encountered in the ovary Although this growth supposedly belongs 
to the group of nonteratoid tumors, its structure, its origin and its 
possible relation to hermaphroditism involve the general question of 
embryogenesis of the sex glands It was Pick who fiist described 
in 1905, an unusual tubular adenoma of the ovary and designated it 
as adenoma tubulare ovarii testiculare Since that time a few additional 
cases of similar tumors have been leported and live discussion of these 
tumors was brought up in lecent years by Meyer,- Neumann® and 
Heesch ■* 

Two points are essential in discussion of this pathology 1 Do 
these tumors originate from the female or male germinal anlage, and 
if so, do they arise from differentiated sex cells or do they spring from 
undifferentiated sexual primordial elements that may oi may not have 
any faculties toward sexual differentiation^ 2 Should the presence of 
adenoma tubulare ovani testiculare be considered as equivalent to 
hermaphroditism and interpreted as the result of prenatal misbuildmg 

' Submitted for publication, Sept 9, 1929 

^From the Department of Laboratories, Highland Hospital 

1 Pick, L Ueber Adenome der mannlichen und weiblichen Keimdruse bei 
Hermaphroditismus verus und spurius, Berl khn Wchnschr 17 502, 1905 

2 Meyer, R Drei Beitrage zur Kenntnis seltenerer Ovarialtumoren, Arch 
f Gynak 109 212, 1918, Ueber einen Fall von doppelseitigen Ovotestis beim 
Neugeborenen sovvie uber besondere Formen der Keimdrusen-Geschwulstbildung 
bei Pseudohermaphroditismus und Hermaphroditismus verus sowie uber gleichar- 
tige Geschwulste bei nichtzwittngen Personen, ibid 123 675, 1925 

3 Neumann, H O Das tubulare Adenom des Ovarium und seme Bezie- 
hungen zum Hermaphroditismus verus. Arch f Gynak 126 553, 1925, Das 
Adenoma tubulare testiculare Ovotestis, Virchows Arch f path Anat 270 501 
1928, Analoge Keimepithelblastome der Hoden und der Ovarien sovvie ihr Vor- 
kommen beim menschlichen Zwitter oder Scheinzwitter, Arch f Gynak 131 477 
1927 

4 Heesch, O Zur Kritik der tubularen Ovarialadenome, Virchows Arch f 
path Anat 268 280, 1928 
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ot the gonads, oi should it be attnhuted to postnatal changes of the 
gonads and discussed in the light of picsent knowledge of sex reversal 
and intei sexuaht} of the gonads^ 

These tw^o questions aie not easj to answei csjieeialh in the case 
ol the highest mammal (adult man) The questions of pathologic 
diagnosis and teiminolog) piesent, also, gicat difficulties, if one may 
judge fiom the diftercnce m opinion of the p.ithologists whom f have 
consulted on this case One who fa\ois and follows Pick’s conccjition 
of the existence in the paicnclnma of the ocan of tulnilar testicular 
anlage mateiial has no difficult} in inteijireting both the nature of this 
ovaiian tumoi and its i elation to heimajihroditiMii I low ever, the 
piesence of a difleientiated tulnilai testieulai anlage in the oeaiies may 
be justly doubted, while the existence in the o\ar\ of a true masculine 
homologue in the form of icte and tuhuh lecti niav he accepted and 
these may be suggested as a jiossihle souice ot this giowth Since 
theie aie tw'o diflerent opinions reg.iuling the oiigiii ot the rctc o\ain 
the follow eis of the w'olffian oiigin and the follow eis of the genital oi 
geiminal origin of the rcte may tag these tumoi s accoidingh Ewing s " 
foiceful defense of the leiatoid ongin foi emhrconal ahcol.ir and dif- 
fuse carcinomas of the testicle and L’h'spciance’s ' foi emhr\onal 
caicmomas of the ovar} nia\ suggest the interpictation of the tumor 
under discussion as a one-sidedly developed tei.itoma Still if one is 
not inclined to go into details of the emhrconic genesis ol these tumors, 
he may simplif} the whole m.ittci In calling them simph h.im.irtoma 
tubulaie in the sense of Albiecht 

In pathologic discussion of these tumors the einbr\ologie and cxjieri- 
mental data concerning gonads must be considered as it is undeniable 
that the rudimentai} state of the sex glands and ecTlulai dcwiations 
Ol cellular misbuilding, without foimation of organoid tumoi s is often 
met among cases of this type A. clinical coin sc w ith considerable local 
destruction and but little tendency toward metastasis is lathcr chai- 
acteristic of these tumoi s and this puts them into a specific gioup of 
ovarian neoplasms The obseivcd sexu.il deeiations towMrd hermaph- 
loditism, Intel sexuality and gjnandiomoiphism, the changes in the 
menstiual cycle and the undeniable hoinional influence of these tumoi s 
on the remaining o^alv and the body generally, necessitate special atten- 
tion fiom the clinical point of view' The case in cjuestion beais also 
certain peculiai clinical and moiphologic features that aic of considci- 
able Intel est 

5 Ewing, J Teratoma Testis and Its Dernatives, Svirg Gvnee Obst 12 
230, 1911 

6 L’Esperance, E S Embryonal Carcinoma of the Ovari, Arch Path 
5 402 1928 
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REPORT or CASE 

A patient, aged 31, was admitted to the hospital on Sept 27 , 1925, with the 
following history 

She was married in February, 1922, and the first child was born in Februarj, 

1923 She nursed the infant for nine or ten months Fler menstrual function 
was fully reestablished m August, 1923, or about se\en months after childbirth 
She continued to menstruate regularlj every twenty-eight days until February, 

1924 She did not menstruate in March, but did not consider herself pregnant 
The menstruation m April was perfectly normal without any unusual manifesta- 
tion She did not menstruate again until September, 1925 , then she had a slight 
flow described as spotting About six months previous to admission to the 
hospital, she was examined by Dr W B Conner, who detected a movable tumor 
m the right quadrant of the pelvis She was examined at intervals of one or two 
months without any apparent change being found m the size of the tumor 

On admission to the hospital, she appeared to be well developed and well 
nourished, generallj’' robust and absoluteb’ feminine No anatomic abnormalities 
or defects were found No evidence of sexual or psychic deviations was obtained 
from her past history or on physical examination The family history in regard 
to congenital Imal formations, constitutional diseases or occurrence of twins was 
negative Her first menstruation began at the age of 14, lasted on an average three 
days and remained alwaj'^s regular, moderate in amount and painless No thyroid 
disorders were noted, and on admission the thyroid appeared normal The breasts 
w'ere quiescent w'lth no signs of lacteal secretion The heart and lungs were 
normal The abdomen moved evenly wuth respiration It w'as well covered wuth 
subcutaneous fat No abnormalities m the distribution of the hair around the 
external genitalia and on the face w'ere noted The external genitalia appeared 
free from any pathologic changes of note On palpation of the abdomen, no 
tenderness w'as elicited Vaginal examination revealed the presence on the right 
side of a tumor that w'as freely movable and apparent^' not attached to the uterus 
On account of its smoothness and density, a tentative diagnosis of solid tumor of 
the ovar\f w^as made The laboratory observations, including the results of exami- 
nation of the urine and blood and of the Wassermann test, were essentiall}" 
negative 

On September 28, or six months after the detection of the tumor, the operation 
was performed, and a large solid tumor of the right ovary was removed The 
tumor was encapsulated and there was no evidence of the tumor breaking through 
the capsule, nor was there any enlargement of the lymph nodes m the pelvic 
region The other abdominal organs were normal The left ovary was normal 
and appeared quiescent The appendix w'as somewhat congested and for this 
reason was removed at operation The abdomen w^as closed without drainage, and 
the operation was followed by a complete and uneventful recovery 

Gloss ExavnnaHon of Tumoi — On pathologic examination, the tissue received 
had the appearance of a pear-shaped, smooth, solid tumor measuring 8 by 6 cm 
The attached ovary was flattened and compressed, and the hilar portion of it w^as 
fused with the tumor, which appeared to begin near the medullary portion of 
the hilar region of the ovary The cut surface showed a solid, edematous, pinkish 
tumor, rather uniform m structure, w'ell encapsulated and without evidence of 
degeneration, hemorrhages or cystic formations While the central portions were 
harder and resembled somewhat soft fibroma or xanthoma, the subcapsular por- 
tions were more delicate and homogeneous The cut surface of the ovarian portion 
was free from any evidence of recently formed or involuting corpora lutea and 
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no fresh hemorrhages \\ere noted No follicular c\sts ucre present, and the cor- 
tical portion of the ovarj appeared iiniformlv lihrotic and free from anj' gross 
evidence of functional actiMtr 

Mtooscof’ic Lxaminaiwn — On microscopic examination, the sections had a 
rarying appearance, depending on the portion of the tumor from uhich thc\ were 
cut The ovarian portion showed a smooth cortex, covered on the outer surface 
with high cuboidal, quiescent, germinal epithelium occasionally showing short 
abortive in\ aginations Beneath it was seen a fibrous tunica albuginea that was 
poor m cells The outer layer of the cortex contained onl}’ a few primordial 
follicles with occasional ooc^tcs In no place was a ripe folhelc found The 
primordial follicles re\caleel all the signs of degeneration, manifested In cicatrisa- 
tion and complete absenec of follicular c\stic degeneration 1 he theca interna 
was furnished with a single huer of low cnlioidal epithelium Init neither the 
elements of the theca interna nor those of the theca externa showed transfornn- 
tion into lutein cells A number of rather large corpora albicantia were seen, but 
no microscopic CMdcncc of recent hemorrhages hemochromatosis or unusual his- 
tioc 3 tic actnitj was present The medullar% portion of the o\ar\ consisted of 
loose connectue tissue well supplied with blood ^esscls and hmphatics Amid the 
stroma cells of the medullar\ portion were seen conspicuous small groups and 
islets of large, irregular, pohgon.il cells structuralK corresponding to the para- 
ganghonic cells or paraganghonic tissue described b\ Berger,' Wallart,* Wini- 
warter’’ and others In no waj were these celhil ir inclusions related to the tumor 
growth Neither tubular wolfTian relics nor retc tubules were found Just on 
the outer border of the hilum was seen a well defined margin of .in epithelial 
tumor growth delimited on its outer surface not with the regular thick, tapsulc 
but with onh loose connectue tissue furnished be the stroma of the hihim 
Itself (fig 1 H ro) The architecture of the growth on the whole, was that of 
an organoid tubular tjpe .iiid was represented b\ sheaths and groups of cells 
which formed solid strands, cehndric cords .iiid tubules with .an occasional axial 
lumen and surrounded b\ delicate partitions of connectue tissue (fig 1 /T s/i Crd, 
TbI, Pit) Some of the tubules appeared well difTcrentiatcd and some were lined 
with high cuboidal epithelium and siqiphed with true basement membrane (fig 2 
B m') The cells of the tumor were uniform in sire with round or oa.i1 nuclei 
which contained one, and occasionalh two, rather prominent nucleoli The nuclear 
chromatin was arranged mosth in loose spircm, and onh occasional mitoses were 
seen The cstoplasm was indistinct, no clearh Msible intercellular borders were 
seen, and the axial fusion of the cvtoplasm g.ue in some places the appc.ar.ancc of 
sjncjhium-like structures Now’here were foci of necrosis, massue degeneration or 
peru'ascular arrangement found 

Among the cords and tubes, and mtim.ateh related to them were seen strikingh 
different structures composed of large, clear, acidophilic cells These clear eclls 
were arranged mosth m groups, islets and Aolummous masses, some of which 
e\en appeared like tubes, with axial lumen and basement membr.ine (fig 3 FI c) 
These cells varied m sire, some reaching a diameter of 40 microns The\ con- 


7 Berger, L La glande sj mpathicotropc du hile dc I’oAaire luimain. Arch 
d’anat d’histol et d’embrjol 2 259, 1923 

8 Wallart J Stir le tissu p.araganghonnaire dc Toraire humam, \rch 
d’anat d’histol et d’embrjol 7 3, 1927 

9 Wmuvarter, H A propos dcs cellules s\ mpathicotropes de loaaire 
humam, Compt rend Soc de biol 89 830, 1923 L’appareil pheochrome dc I’oaairc 
humam, Bull d’histol apphq a la physiol 1 145, 1924 
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tamed oval or round nuclei which appeared rather small in relation to the 
voluminous size of their cytoplasm The most unusual feature of the nuclei was 
their polychromaticity While some of the nuclei appeared vesicular and were 
clearly and lightly stained, the chromatin granules of others appeared coarse and 
the karyoplasm was stained deeply — almost black — so that no nuclear details 
could be recognized (fig 3) The lightly stained nuclei showed a clearly visible 
nuclear membrane and usuallj' one prominent nucleolus These clear cells stood 
out conspicuous!} on account of their large size and the eosinophilic staining of 
their cytoplasm In the cytoplasm of these large cells it was easy to see the dense 
perinuclear zone, not sharply delimited and deprived of vacuoles (fig 3 Dpz), 
and the external zone having a clear aspect with vacuoles separated by thin cyto- 
plasmic strands (fig Z Cvca) In the sections fixed m formaldehyde and stained 
with Sudan III, these cellular inclusions were stained in orange red, proving thus 
their fatty nature These clear acidophilic or fat-laden cells resembled more closely 
the interstitial cells, namely, those interstitial cells winch originate m the 
embryonal ovary and testis among the medullary or sexual cords and which are 
formed from the epithelial elements of the cords undergoing a regressive process 
and fatty degeneration In examining serial sections, it is hardly possible to 
confuse these clear cells with true lutein cells or the interstitial cells of Leydig 
During the process of organoid transformation, the individual epithelial elements 
undergo rather characteristic changes manifested bj'- gradual hypertrophy of the 
cytoplasm, increase in size and number of the granules and vacuoles (figs 3 
and 4), loss of intercellular boundaries and final transformation into huge, form- 
less masses with nuclei stained black, gathered together and pushed to one side 
(fig 5) This regressive metaplasia of the epithelial elements takes place slowly 
and IS evidently determined to some extent by the process of vascularization 
Wherever the capillaries penetrate into the structures and come into contact with 
the epithelial spherules, the latter begin to show gradual degeneration with accumu- 
lation of fat and final transformation into the structureless masses described (figs 
3 and A B c) There was no evidence of degeneration of the connective tissue 
stroma or of histiocytic and lymphoid infiltration The appearance of the large, 
clear, fat-laden cells suggests tlie local fatty degeneration of the epithelial ingre- 
dients of the cords and not a fatt}' infiltration that determines the formation of 
mesenchymal ovarian lutein cells and the cells of Leydig 

The main bulk of the tumor was composed mostly of solid cords, tubes and 
irregularly arranged and closely packed epithelial cells forming a syncytium which 
may be regarded as the pnmordium of a Sertoli cell syncytium The cords of the 
tumor were undoubtedly homologous to the medullary or sexual cords of the first 
proliferation and in the process of evolution showed transformation into tubules 
closely resembling young seminiferous tubules, but no nuclear changes indicative 
of further differentiation and the formation of spermatogonia were found in any 
section The stroma of the tumor participated actively in the growth, and its 
distribution and relation to the epithelial anlage of the tumor suggest an unmis- 
takable tendency toward dissociation of the cords, and this phenomenon may mean 
the initial step toward organogenesis In the sections from the denser portion of 
the growth, the microscopic picture presented certain peculiarities deserving of 
special consideration Here the epithelial cells appeared small and grouped together 
in masses, strands and sheaths without any definite organoid arrangement The 
marginal portions of these sheaths showed gradual dedifferentiation and their 
cellular boundaries faded into surrounding cellular fibrous tissue The latter 
appeared loose, edematous and free from lymphoid and histiocytic infiltration and 
no such inclusions as muscle, cartilage or derivatives of the^entoderm or ectoderm 
were found 
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EXPLANATION OF FIGURFS 

All drawings were made with the aid of a camera lucida of Abbe figure 1, 
with Bausch and Lomb 16 mm objective, 10 ocular and tube half drawn, figures 
2, 3, 4 and 5 with 4 mm objective, 10 ocular and tube completely drawn 

Fig 1 — Low magnification of a section of the tumor cut through the place of 
Its attachment to the hilar region of the ovary {H > o ) The tumor growth is 
shown to consist of epithelial sheaths (E sh), cords (C}d) and tubules (Tbl ) 
with delicate connective tissue partitions (Pi i ) 

Fig 2 — Well formed tubes are seen, with axial lumen lined with a single layer 
of epithelium (Tbl ) and furnished with a basement membrane (B m ) 

Fig 3 — Distinct organoid tubular structures appear here, the epithelial con- 
stituents of which undergo gradual hypertrophy and fatty degeneration with 
transformation into large, clear, fat-laden cells (F I c) forming islets and huge 
rosets Nuclear polychromaticity of the cells and deep staining of the karyoplasm 
are characteristic of these cells The dense perinuclear rone (Dps) and the 
clear vacuolar external rone (C v e s) are conspicuous Blood capillaries (Be) 
with their relation to F I c are shown 

Fig 4 — A further step in the hypertrophy and degeneration of the epithelial 
formations, with an increase m the size of the granules, vacuoles and loss of 
intercellular boundaries 

Fig 5 — The final stage in the degeneration, with transformation of the epithe- 
lial formations into huge, formless masses, the nuclei of which are stained black, 
gathered together and pushed to one side and the cytoplasms completely fused 
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COMMENl 

The desciibed pictuie is unusual enough to make the question of 
diagnosis a subject of consideiable disagieement By viitue of the 
embi3mlogic complexity of the ovaiy ceitam tumois, and especially 
those aiising m the hilum, will remain for a long time a mattei of 
individual interpietation, which may be based eithei on pure embryologic 
data or on the general cellular appeal ance and clinical behavioi The 
natuie of the tumor discussed cannot be undei stood without embiyologic 
consideiation, and its diagnosis can be settled only by the method of 
exclusion 

Heie, 111 the legion of the hilum and mesovaiium, are found m the 
fetal life vaiious complicated foimations nndei going specific evolution 
and involution and thus aftoiding every chance foi diffeient anomalies 
Four of these embiyologic foimations which deseive chief consideration 
are paioophoion, epoophoion, rete and the medullaiy cords of the 
first piohferation Each of these ovarian inclusions has, m fetal life, 
Its own developmental cycle, although they all lemain unused m the 
final formation of the ovary This fact offers an understandable source 
of various ovarian anomalies and pathologic conditions manifested by 
incomplete regressions of the afoiementioned embryonic constituents of 
the fetal ovary, their misplacement and the pathologic foimation of c}Sts, 
adenomas and carcinomas 

It IS generally agreed now that paioophoron and epoophoron are 
of Wolffian origin The fates of these two wolffian derivatives are 
somewhat different While the epoophoron shows until birth progressive 
evolution, the paioophoion undergoes regression soon, although it does 
not disappear entirely at the time of birth and during the first days of 
extrafetal life The lapid involution of the latter accounts for the 
raiity of the paroophonc anomalies Wmiwartei observed besides 
paroophoric cyst formation an interesting anomal)'-, in a six months’ 
ovary, of the nature of a true epithelial tuinoi somewhat lesembhng 
carcinoma Anomalies of the epoophoron are more common, being 
manifested by simple enlargement of the tubules, their sacculation, the 
foimation of simple and papillary cysts and diffuse proliferation of the 
epithelial lining with all the characteristics of malignant carcinomatous 
growth These wolffian lelics may piesent themselves either m the form 
of spheric, trabecular or compact epithelial collections lesembhng 
malpighian cells oi in the form of tubes or cysts lined with cuboidal, 

10 Winiwarter, H , and Sainmont, G Nouvelles recherches sur I’ovogenese 
et I’organogenese de I’ovaire des mammiferes (chat). Arch de biol 24 373, 1909, 
La constitution et I’lnvolution du corps de Wolff et le developpement du canal de 
Muller dans I’espece humaine. Arch de biol 25 169, 1910 
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cylindiic and often ciliated epithelium '\ccoiding to Masson," in 
addition to the vaiious t3"pes of cjsts these emhryonal ^cstlgcs may 
give origin to massive wolffian epitheliomas i\hich may uin the course 
of true caicinomas with lymph node mvohcment and gcnciahration 
In my case, in which no signs of c\sts, oi even microc}sts, c\cic found, 
the massive wolffian epithelioma only ma} he considcied Idcie I hace 
to state what constitutes the wolffian epithelioma and what arc the main 
histologic and clinical features of the so-called wolffian epithelioma 
From the desciiptions of cases design.itcd as cases of wolffian 
epithelioma (Delanno} and Breton,’" I c\euf and IIerau\.’" Coisj' and 
Montpelhei ") one gets the infoimation th.it giossh, m the early ‘•tage 
these tumois appeal regulai, loiind, sometimes pear-shaped and 
encapsulated The cut sui face is gia\ ish oi reddish w'lth a marhle-hke 
appeal ance Ilistologicalh thc\ arc composed of epithelial cellul.ii 
nests stiands papillai\ .irhoi escences and tubes lined with euhoidal oi 
c}lindric cells which aie inegulai in eolume contain ha^al nuclei and 
show' intense chromatoiihiha, nuclear monstrosities and luimcroiis 
mitoses The stioma is lather eascular imxomatous or dense and 
w'lthout collagen, and in its distribution and growth it docs not show 
am tendenc^ toward dissociation of the adjacent epithelium a 
phenomenon that is ohser\cd in embi\on,il o\anan tumois arising from 
the geiminal epithelium of the fust piohfeiation (Perron In some 
cases, the lemnaiits of the oear} can he seen in others, no remnants 
of the noimal o^ar\ <irc found No jirecMsting Lc\ dig’s “Zwisehen- 
7ellen ’ or interstitial cells of Turneux are found and no CMdence of 
the transfoi mation of the epithelial elements into clear or fat-l.idcn 
cells IS piesent and no Call-FMicr bodies arc foimcd Tiom the clinical 
point of view, no piecocious virilism, sc\ changes, hirsutes or menstuial 
disturbances aie associated with these wolffian tumors 

Compaiing the structural featuies of nn case with the desciiption 
given of solid wolffian epitheliomas, one is left without justific.ition for 
calling the tumoi in cpiestion mesonephioma a teim too ^ague and 

11 Masson, P Essai sur les Unnenrs non-tciatoulcs cfe Iknairc, Gmuc ct 
Olist 6 81 1922 

12 Delanno>, E and Breton, A Un cas d’LpitlKlioina IVolfiicn dc ro\airc. 
Bull Soc d’obst ct de gMiec 4 219, 1926 

13 Leveuf and Hcraux Un cas d’cpilhthonia IVolfiicn de ro\aire clicz unc 
fillette de sept ans, Ann d anat path 3 639, 1926 

14 Corsy, F, and Alontpcllicr, J Sur les (.\olutions ccllularcs Ic diagnostic 
histologique et les hoinolgics dcs cpithclioincs ovariens issus dc aestigcs Wolfiiens, 
Bull de I’Assoc franq p I’etudc du cancer 16 537, 1927 

15 Peyron, A Sur les cliaractcrcs ct les tcndenccs ciolutnc d’une tjpc de 
tumeur ovarienne issu des cordons mcdullaircs, Coinpt rend Soc de biol 90 575, 
1924 
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groundless to apply It is tiue that in spite of the epithelial lining 
resembling the wolffian lining ceitain types of tumors with rare regular 
lumina aie difficult of diagnosis and can be attributed to medullaiy 
cords (Corsy-Montpellier but in my case theie aie othei, more 
important features that speak against the diagnosis of mesonephroma 
The transformation of epithelial formations into diffuse mesenchymal 
sheaths may resemble the structure of a mixed tumor of the kidney, 
but the other dominant char actei i sties of the growth in question could 
not be fitted to Wilm’s congenital tumor, especially in a case like mine, 
m which the primary ovarian origin of the tumor is unquestioned 

The discussion of ovarian mesonephromas brings immediately the 
question of rete ovarii and its i elation to ovarian neoplasms Conflicting 
embryologic data in regard to the origin and fate of the rete ovarii 
leave the pathologist without true guidance in identifying, classifying 
and interpi etmg ovai lan tumoi s arising f i om the rete Under the term 
“rete,” I understand the epithelial formations seated in the hilum of 
the ovary and extending into the mesovarium on one side and into 
the medullary substance on the other side They piesent themselves in 
the form of solid epithelial buds and sometimes in the form of 
ramifying canals lined with cuboidal — or more seldom with cylmdnc — 
epithelium, aie furnished with a delicate basement membrane and some- 
times have smooth muscles ai ound For the reason that these epithelial 
formations are in relation by continuity or by contiguity on one side 
to the medullary cords and on the other side to the epoophonc tubes, 
two different opinions legaidmg their origin are offered 

According to Mihalkovics,^® Sainmont,^^ Winiwaiter,^® Balfour 
and Wallart,^” rete ovaiii is homologous to rete testis and is of wolffian 
origin, while the seminiferous tubes are homologous to the medullary 
cords of the ovary and aie derivatives of the germinal epithelium 
According to Allen,^^ Meyer Fehx,^^ Kingsbury and Wilson the 

16 Mihalkovics, V Untersuchungen uber die Entwickelung des Harn-und 
Geschlechtsapparates der Amnioten, Internat Monatschr f Anat u Physiol 2 41 
1885 

17 Sainmont, G Recherches relative a I’organogenese du testicule et de 
I’ovaire chez le chat, Arch de biol 22 71, 1906 

18 Winiwarter (footnote 10, second reference) 

19 Balfour, F M On the Structure and Development of the Vertebrate 
Ovary, Quart J Mic Sc 18 383, 1878 

20 Wallart, J Contribution a I’etude des engines du rete ovarii, Bull 
d’histol appliq a la physiol 5 181, 1928 

21 Allen, B M The Embryonic Development of the Ovary and Testis of 
the Mammals, Am J Anat 3 89, 1904 

22 Meyer, R Zur Kenntnis der kranialen und kaudalen Reste des Wolff’- 
schen (Gartner’sehen) Gange beim Weibe, Centralbl f Gynak 7 203, 1907 



42 


ARCnil'ES or PAIJIOLOGY 


rete ovain is of ijeiminal celomic origin and the obscrccd communication 
between the lete and epoojihoric tubes is considered Ii) advocates of 
the germinal theor} as accidental Wallait's-'* case of o\aiian aplasi.i 
111 which giadiial and unmtci i upted eiolution of the cpoophoiic tubes 
into branchings ch.ii actei istic of icte could be positneh ti.iccd. ‘-eems 
to coiioboiate the fundamental studies of Sammont and \Vmi\\aitei 
and at least bungs new evidence foi the wolflian origin of the letc 

The rete ovaiii is well dei eloped m the fetus and m the new -horn 
infant, but in adults it is .ilmost alwais found in moic oi less ludi- 
mentai} foim In ceitam jiciiods of life, foi cx.implc in gestation, 
Its lining epithelium hecomes high c\hndric and sometimes is furnished 
wuth a boidei of vibiatmg cilia Aceoidmg to ^\ iniw alter the 
anomalies deined fiom the lete aic as a lule more common than those 
fiom the epoophoron and thew apjicai in the second h.ilf of gestation 
and tend to affect the meso\aiian ,ind intr.i-o\aiian poitions more often 
than the epoophoiic poitioii C\stie papillomatous caMtations e\stic 
tubes and voluminous postnat.il e\sts aie the mam pathologic .ibnormal- 
ities of rete oiigin Wmiwaitci behewed that letc c\sts, dc\ eloping 
tow^aid the end of gestation, aic influenced In interstitial tissue llis 
observations on the mtcri elation between de\elopmcntal growth of the 
rete and the apparition of interstitial cells on one side ,uid the de\elop- 
mental arrest of the rete shorth after bnth with degeneration of the 
mesovarian mteistitial cells on the other side is of great significance 
He attributed this phenomenon to the trophic ninuenee of the interstitial 
tissue, but in the light of the latest work on ocaii.m grafts, x-r.i} action 
on the young ovar} and fiee-martm intcisexuaht) his obsei cations mac 
be inteipreted by the advocates of the germinal origin of the letc dif- 
feiently and cvith conclusions easting doubt on the extragenit.al origin 
of the rete This brings us to the discussion of the fourth last 
and most important constituent of the fetal oc.iic, namelc mcdullarc' 
colds, the anomalies of ccdiich hace immediate bearing on the origin 
of the tumor in question 

The germinal origin of the medullary eoicls is defimtelc est.ibhshed 
and generally accepted During the decelopment of the gonads, the 
germinal epithelium gives, according to Wimcvarter and Sammont. three 
successic’^e prohfeiations. each charactcri/ed by its p.uticulai evolution 
At the early stage, the stage of indifferent sexuahtc the first prohf era- 

23 Felix, W The Decelopment of the Urmogenital Org.int, ^faniml of 
Human Emhr 3 ologj% F Keibel and F Mall, Philadelphia J B Lippincott Com- 
pany, 1912, vol 2, p 752 

24 Kingsbury, B F The Morphogenesis of the Mammalian Ocarc Felis 
Domestica, Am J Anat 15 345, 1913 

25 Wilson, K M Origin and Dec’elopmcnt of the Rete Ocarii and the Rete 
Testis in the Human Embrj^o, Contrib Embrcol 17 69, 1926 
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tion of the germinal epithelium gives use, by invagination, to thicL, 
plain, cellulai coicls, ramifying and anastomosing and encioachmg on 
subjacent connective tissue Aftei they bieak then relation with the 
germinal epithelium, the coids aie destined to become seminiferous tubes 
and 111 the ovaiy they remain as abortive semmifeious tubes, known 
as medullaiy coids Thus, undei the term medullaiy cords aie undei- 
stood the epithelial foimations of the fetal ovary deriving from the 
first piohferation of the geiminal epithelium and homologous to the 
semmifeious tubes in the male If the gonad is destined to become a 
male gonad, the cords peifect themselves, lose their lateial anastomoses 
and organize into tiue semmifeious tubes The geiminal epithelium 
coveiing the surface of the gland disappears, the connective tissue undei - 
goes condensation and forms testicular albuginea and between the 
tubules there appear large acidophilic inteistitial cells In the gonad 
that IS destined to become an ovary, the geiminal epithelium, after 
having produced the medullaiy coids, does not lose its aptitude to 
multiply and foims the second set of sexual cords — the cords of Val- 
entin-Pflugei — ^which arise as a secondary proliferation of the germinal 
epithelium Accoidmg to Wmiwaitei and Sammont, Valentm-Pfluger’s 
cords of the ovary transform themselves into pnmoidial follicles 
without giving use to primitive ovules Some of them leach only the 
stage of pnmoidial follicles, others aie transformed into graafian fol- 
licles, more or less voluminous but with the same doom awaiting them 
After degeneration of the derivatives of the second prohfeiation — ■ 
degeneration which occurs after birth — ^the geiminal epithelium under- 
goes a new period of multiplication by invagination and it is fiom the 
cellular colonies of this third proliferation that a definite coitical zone 
and definite ovary are formed While the genital poition of the meso- 
nephron in the male gonad takes an actual part in the building of the 
genital organs and forms the proximal part of the efiferent ducts, m 
the female it remains nonfunctioning and absolutely rudimentary as 
the lete ovarii and efferent canahculi of the epoophoron The tubulai 
embryonic duality persists rudimentanly but constantly and as an 
unutilized tubular constituent remains in the ovary in the form of 
embryonic vestiges giving rise to the anomalies described 

If the degeneration of the medullary cords led to their complete 
and indisputable disappeai ance, the anomalies arising from the medul- 
lary cords should not take place at all However, it is admitted now 
that certain genital anomalies, for instance spontaneous sex reversal or 
the experimental transformation of the ovary into testis or ovotestis 
have to be interpreted either as the result of the presence within the 
ovary of the remains of medullary cords or as a manifestation of the 
retained potency of the germinal peiitoneal epithelium to proliferate 
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and, b) duplicating the embr3'onic pioccss, to foim anew the sc\ cords 
in such ovaries Tins possible dual source of moiphologic disturbances 
of the Ovanes must be considered always in the studies of certain 
embryonic ovarian tumois The de\elopnicnt of such tumors is in 
mam instances pieceded by piofound changes of the gonads uith Inper- 
plasia of the embrjomc epithelial vestiges and then giadual oi ganoid 
arrangement and tiansfoimation into intersexu.il glands or motestes 
During these changes the female stiuctures of the oianan coitev 
undeigo regiession, and i\ith then disappearance the ov.ir) loses control 
over the embrionic \estiges, which then begin to glow, difleientiate 
111 the male direction and latci In their hoimonal action influence the 
secondar} sex chaiacter Thus clinical manifestations with disturbance 
or suppression of menstruation and the ps3chie .uid som.itic stigmas ol 
masculmization find explanation and sliould be (xjiected in cases of 
enibi3onal tumors of germinal oiigm This suggests that such tumors 
are etiologically related to gonadic misbiiilding and disturbances and 
often are the sequence of the lattci 

The earlier imestigatois of tubular adenomas of the oiai3 (Pick’ 
Schickele w'ere inclined to associate these tumors alwa3S with 
hermaphioditism or jiseudoheimaphioditism Neumann'’ and l\re3cr‘ 
insisted justly that, although such tumors are more common in jiersons 
wnth rudimentary genitalia. the3 ma3 oceui as well m perfeeth normal 
women Of course Pick’s definition of hermaphroditism diflcrs from 
that generalh' emplo3ed According to Pick, essential hermaphroditism 
lies m the mixing of germinal sexual characters or tlie union of male 
and female characters mdependenth of order, degree of de\elopment 
or actual stage of morphologic sexual dilTeicntiation The /oologic 
definition of hermaphroditism implies the union m the same jieison 
of the primar3f sexual characters of both sexes oi the simultaneous 
existence of female and male gonads fCaiidroit -') Mc3ei’s opinion, 
as I shall show' latei, has more leason to be accepted than that of Pick 
since it IS backed by the substantial support of zoologists with their 
more exact methods of observation and exjiei imentation 

Neumann tiymg to reconcile the opposite opinions of Me3er and 
Pick, asked wh3 one should not use instead of the term hermaphroditism 
the teim “potential hei maphroditism ” This term, of couise, ma3 be 
propel m a physiologic sense, but moi phologicall3 it sounds one-sided 
and meaningless as compared wnth the zoologic term sex icversal or 

26 Schickele, G Adenoma Tubularc Oiarii (Tcsticulare), Bciti ? Geburtsli 
VI Gynak 11 263, 1907 

27 Candroit, F litude histo-pbvsioloRiquc dc la transplantation testiculaire 
et ovariennc chez Ic gallinaces. Bull biol dc la France et dc la Belgique 59-60 135, 
1925-1926 
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intei sexuality The lattei term designates the state of the gonad which 
changes its sex spontaneously oi experimentally, pienatally oi post- 
natally, and undergoes stiuctuial eAmlution with transformation of the 
ovary into ovotestis or ludimentary testis Strictly speaking, there is 
no tiue heimaphioditism in man since tiue heimaphioditism means 
the union of the oigans of two sexes which aie capable of functioning, 
and the last oi simultaneous and successive foimation of two soits 
of gametes in the same organ has nevei been obseived (Lacassagne 
The teim hermaphroditism, said Piofessor Lillie,-’’ has so many con- 
notations that it seems bettei to drop it fiom one’s vocabulaiy so far 
as mammals aie concerned and designate these questionable sexual 
anomalies undei the head of mtei sexual His own woik and the work 
of his associates on fiee-maitins should be consulted b} medical students 
of this problem, since it gives essential mfoimation, closely i elated to 
the pathology of the human ovaiy and its embiyonal neoplasms of the 
tubular testiculai type 

In 01 del to undei stand the pait Avhich medullaiy coids may play, 
both m sexual metamorphosis of the female gonad and m etiology of 
the tubulai testicular adenomas, one must fii st briefly i eview the latest 
AAork on gonadic trans foimation m fiee-maitins, after x-iay iiiadiation, 
111 ovaiian giafts and aftei a left-side oophorectomy in buds This 
review will contribute, m addition, a great deal to a pi opei interpretation 
of the nature of the laige clear, fat-laden cells piesent also in the 
tumor described by me and wrongly intei preted by some wiiteis on 
ovarian testicular adenomas as intei stitial Zwischenzellen 

Undei the term free-maitin, I undei stand a female which is born 
a co-twin with a normal male of cattle, goats or pigs and which has 
the internal reproductive organs of the male type and the external 
genitalia of the female type At first it was considered as an abnoimal 
male, but later the conclusion was i cached that piimarily the free- 
martin gonad is female in structure and that secondarily it is trans- 
foimed into a male gonad In accordance with the degiee of 
transfoimation, the gonads of the fiee-martm are divided into thiee 
groups characterized respectively as the low, the medium and the high 
degree of transformation in the male direction (Wilber Gonads 
of the “low degiee” of transformation are characterized by an 
undescended or ovaiian position, by the absence of epididymis, by the 

28 Lacassagne, A La question de I’liermaphroditisme chez Thome et les 
mammiferes, Gynec et obst 1 273, 1920 

29 Lilhe, F R The Free-Martm A Study of the Action of Sex Hoimones 
in the Foetal Life of Cattle, J Exper Zool 23 371, 1917 

30 Wilher, B H Structures and Homologies of Free-Martm Gonads T 

Exper Zool 33 63, 1921 ’ 
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small si7e and low clegice of the organization of the sex cords and by 
a laige and ^^ell differentiated icte, penctiating to the posterior end of 
the medullar} cords hut still letaming its piimitive position at the liilum 
of the ovar} Gonads of the “medium degiee’ of ti.uisfoimation show 
a furthei step toward testicular oiganizntion 'J he gonads still ret.iin 
the ovarian position, hut the sex cords appear laigei .md show a 
high degree of oigani/ation with the estahlishment of a connection 
with the lete coids Two t\pes of sexual cords ,ue lecogni/.ihle One 
t}pe lesemhles the medullai) coids and the othei seminiferous tubules 
The formei coiiesponds m its appcar.uiee to tlu medullar} coids of the 
noimal ovar}, being composed of solid strands and coids or irregularl} 
arranged and closel} packed epithelial cells forniiiig a syne}tium which 
ma} he legarded as the iinmoidiiim of a Seitoh tell syne}tiuni The 
tiansition between medullai} coids and seminiferous tubules c.m he 
defimtel} observed at this stage The gon.ids of tlie “high degree’ of 
transfoi Illation aie descended to a jiosition in the grnm, the seminiferous 
tubules aie well dilteienti.ited, the tuhuh lecti connect the rele tubules 
wnth the semniifeious tubules the rete tiihuks eonneet with the \ns.i 
eflerentia, the epiduhniis is txpiealh male and a t}pic.d spermatic eord 
IS piesent 

The desciihcd phenomenon of the giadual transformation of the 
gonad demonstrates that a gonad with a primal y female determni.itioii 
ma} foini a stiuctuie which is moiphologit.ilh a testis This is .leeom- 
plished through suppression of the cortex and o\erde\elo])ment ol the 
medullar} cords and urogenital union The ohser\ation on free-marlnis 
proves that the gonad of mammalian fem.ile 7}gotes is c.ipahle ol a 
series of transformations that ma} exist between an o\nr} and a testis 
I shall discuss later the natuie of the etiologic factors causing such 
transformation Having piesented the conceptions of Lilhe,-’’ ^Yillicr 
Hughes'” and Chapin ' I shall pioceed with a discussion of post- 
irradiation transfoi mation of the ocaiies 

In a senes of publications Bramhell, Paikes and Fielding'’" 
presented impoitant ohsercations on the morphologic changes that take 
place m the ovaiy of the mouse tollow'ing cxiiosuie to x-ra\s before 

31 Hughes, W The Free-Hartin Condition m Swine Amt Rcc 41 213, 
1929 

32 Chapin, CL \ Microscopic Stiuh of the Reprodiictue Sc stem of Foetal 
Free-Martins, J Exper Zool 23 453, 1917 

33 Bramhell, F , Parkes, A, and Fielding, U Changes in the 0\.ir\ of the 
Alouse Follow’ing Exposure to X-Rac Irradiation at Tlirec Weeks Old Proc 
Roj Soc London (ser B) 101 29, 1927, Changes in the 0\ar3 of the Mouse 
Following Exposure to X-Rav Irradiation at or Before Birth, ibid 101 95, 1927 
Bramhell, F, and Parkes, A Changes m the Ovarj of the Mouse Following 
Exposure to X-Ray Irradiation of the Nonparous Adult, ihid 101 316 1927 
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biith, at birth and at the age of 3 weeks In the case of irradiation of 
the ovar}^ of the mouse at 3 weeks of age, following destruction of the 
follicles, the ovaiy shows, at about the twenty-fourth postirradiation 
day, a remarkable phenomenon manifested by proliferation of the 
germinal epithelium and its growth into the coitex in the form of 
thick, finger-shaped cords carrying with them a layer of cells of the 
tunica albuginea When the cords leach the hilar legion of the medulla, 
their growth ceases, the germinal epithelium stops piohfeiatmg and 
becomes thin and inactive and the cells composing the cords undergo 
hypertrophy, accumulate fat globules and transform into large, clear 
cells stiikmgly resembling luteal tissue The fact that at this stage these 
fat-laden, clear cells aie still in the foim of finger-shaped cords with 
only thin connective tissue sheaths serves to distinguish them from 
coipora lutea veia oi fiom corpoia lutea atretica The ovaiies of some 
animals appear to remain m this stage and never go beyond it, however 
long the}'^ are observed The ovaries of othei animals, having arrived 
at this stage, undeigo still further changes The germinal epithelium 
reveals a second proliferation, distinct from the first, with the produc- 
tion of small masses oi coids of cells which become separated from the 
surface epithelium almost as soon as they are formed The tunica 
albuginea contributes connective tissue sheaths to these cords of the 
second proliferation and the nuclei of some of the coid cells become 
slightly enlaiged, exhibit mitoses and undergo evolutionary changes 
suggestive of spermatogonia in embiyomc testicular tubules As Bram- 
bell stated, the epithelial cords of the second postii radiation proliferation 
of the germinal epithelium tempt comparison with those which during 
embryonic and prepubertal life normally take part m the organogenesis 
of the mammalian gonads The origin of the cords of both the first 
and the second postirradiation is similai to that of the medullary and 
cortical cords of the normal ovary and of the spermatic tubules of the 
testis The resemblance of these cords of the second proliferation to 
the structures described as spermatic tubules is remarkable Thus, after 
exposure to the x-rays, the female gonad of the young mouse shows 
all the morphologic signs of sex reversal, with the formation of cords 
which are similar in every way to the sex cords of the free-martm 

When ovarian grafts are made in embryonic chicks (Greenwood 
and 111 young chicks (Greenwood,^® Finlay^®) and when ovarian auto- 

34 Greenwood, A W Gonad Grafts m Embryonic Chicks and Their Eela- 
tion to Sexual Differentiation, Bnt J Exper Biol 2 165, 1924-1925 

35 Greenwood, A W Gonad Grafts in the Fowls, Bnt J Exper Biol 2 
469, 1924-1925 

36 Finlay, G F Studies on Sex Differentiation in Fowls Bnt T Evripr 

Biol 2 439, 1924-1925 ’ ^ 
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plastic transplants aic made to hens (Candioit,-’ Benoit the t^rafts 
ma) show lemarkable changes in the diicction of se\ re\cisal Here 
these changes ina} show all giadcs of morphologic evolution beginning 
first wMth the foimation of megul.ii epithelial stiucturcs resembling 
S 3 nc 3 tmm then dev'elojiment of the eords and fmalh difterenti.ition 
into tubes resembling absolute]} the semmiletous tubes of normal 
testicles The epithelial elements which have not shown evolutionarv 
difterentiation become loaded vvnth fat and aie destined to give rise to 
deal cells like inteistitial cells which diflei fioni the mc^cnehvmal 
Leydig s cells and foi this rca‘'On are called b\ C iiidroit >.implv ‘'eellules 
claiies ’ The souice of the dcsciibed svnt vital foimations eoids and 
tubes in ovarian gi a tts according to Caiidi on m.iv be triple (1) the 
geimmal epithelium (2) nonutili/ed mediillaiv loids of tlu fust 
piohferation lodged in the theca and not transformed into elcai cells, 
and (3) stroma cords aiismg fiom the second.irv embrvonic prolifera- 
tion The lapid neofoimation of a testicular natuie that t.ikes jiiace 
in the autoplastic ov.inan tiansplants repeats compktih the embtvonal 
process, and the giaft undei going suth ti. ms formation into a testis 
should be called an mtci sexual gland 

In both spontaneous sck rev ci sal in the hen f Fell ") and m testteulai 
transformation of the light gon.id .iftei Icit side oojihorei, tomv in the 
hen (Benoit *'’) the piocess of transloim.ition follows the same sequence 
of changes as were desciibcd for ovarian grafts It is im]>ort.ml to 
mention here that the fiagments of the left ovaiv which h.ive tscajicd 
during oophorectoni} mav legenerate and tiansfoim thems(.1ves mto an 
organ composed of coids and tubes of male aspect (Benoit"') 

All investigators on sex reversal come to the lollejvvmg conclusions 
(1) that the testes aie lemarkablv stable while the ovaries possess a 
certain instability, (2) that the right ovaiv exhibits testicular tiaiis- 
formation more often than the left one and (i) that m sex reversal 
oi heimaphioditism m which an ovotestis is present the spcimatic tissue 
occuis most commonlv median to the ovaiian position The embivologic 
dev^elopment of the gonads furnishes an explanation for the first eon- 
clusion regarding the stability of the testis As Lilhe stated “ 1 hco- 
reticallv w^e would have to assume that the male /vgote contains female 
as well as male factors, but the male /vgote mav not be capable of such 
extensive transformation as the female owing to the cmbiyologic fact 

37 Benoit, J Origine des cordons scxucls d aspect male appariis dans des 
regenerat et des grefFons o\ anens die/ la poiile, Compt rend Soc dc biol 94 875 
1926 

38 Fell, H B Histological Studies of the Goinds of the Fowl Bnt J 
Exper Biol 1 97, 1923-1924 

39 Benoit, J Btats sexuels differcnts successifs obtenus expcrimcntalcinent 
chez une mcme poule Compt rend Soc cle biol 94 1380, 1926 
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that the male gonad nevei foims iioimally any homologue of the cords 
of Pflugei in the female, i e , of the ovarian coitex, whereas the 
female does form the homologue of seminiferous tubules befoie the 
colds of Pflugei begin to aiise ” An additional leason for the stability 
of the male gonad is that since the early sex differentiation of the 
female presumably takes place solely under zygotic control while dif- 
ferentiation of the male is controlled b} sex hormones, the inti oduction 
of female substance into the male system is without effect on the growth 
of the testes The primary action of the sex hormones is the inhibition 
of giowth of geimmal epithelium Thus, the introduction of male 
substance into the female system may overcome zygotic influence and 
suppress the growth of the coitex (Hughes 

The pi eponderance of gonadic disturbances on the light side in the 
female is not limited to the lower vertebiates or birds only If one 
reexamines the repoits of cases of sex leversal oi hermaphroditism 
in higher animals and in the human species, one finds also the pre- 
dominance of right-side distui bailees This is not a simple coincidence, 
but evidently is the result either of quantitative inequality of the gonads 
or ceitain mechanical and vascular factors that make the ovary of the 
left side more stable as compared with the right one Of nine pigs 
of mtei grade sex, described by Baker,^° seven showed testes on both 
sides and two, testes only on the right side, a normal ovary being present 
on the left side In Corner’s hei maphroditic adult pig, a testis with 
epididymis was found on the right side in place of an ovary Nine 
reports of cases of hermaphroditism collected by Pick show the same 
predominance of a right-side distuibance Three of these reports do 
not have any data concerning a left-side gonad, and yet in spite of 
this and the absence of germ cells in the testicular portion Pick classifies 
the cases as cases of hermaphroditismus verus A striking predominance 
of male or mixed gonads on the right side in human hermaphroditism 
IS evident from publications by various authors Of eight reports of 
cases of human heimaphroditism collected by Lacassagne,^® four dealt 
with mixed glands or ovotestes found only on the right side , two with 
ovotestes found on both sides , one with a testis found on the left side 
and an ovotestis on the right side and one with a true testis found on 
the right side and an ovaiy found on the left side Baldwin’s patient 

40 Baker, JR On Sex Intergrade Pigs Their Anatomy, Genetics and 
Developmental Physiology, Brit J Exper Biol 2 247, 1924-1925 

41 Corner, GW A Case of True Lateral Hermaphroditism in a Pig with 
Functional Ovary, Contnb Embryol 54 137, 1920 

42 Pick, L Ueber den wahren Hermaphroditismus des Menschen und der 
Saugetiere, Arch f mikr Anat 84 119, 1914 

43 Baldwin, J F Lateral Partial Glandular Hermaphroditismus Am T 

Obst & Gynec 2 640, 1921 ’ 
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had, on the light side, tcsticulai tissue and on tlic left side, an ovai) 
Of eight lepoits of cases of gonadic tunioi with ]irohahl_\ a male gonad 
on the othei side collected by Neumann. all deserihe right gonads 
showing male elements Accoidmg to Simpson (quoted In Wilhcr'*”), 
in the human female the left-side gonad is of pure female t\jie, and 
disturbances, if present, aie usuall) found in that on the light side 
Zoologic obseivations show that distuihanees in lel.ition of parts in the 
fetal stage aie found most eommonh on the light side and that difter- 
entiation of o\aiian tissue does not proceed so fai in the light o\ai} 
as m the left Thus the light oiai), as less dilTerentiated tissue, is 
more capable of completing its diflerentiation oi lediriercntiation m a 
testiculai direetion than is the moic highl) difiercntiated tissue of the 
left ovary About 65 per cent of \oung cahes show the left o\ar\ 
to be laiger than the right, and the follicles moie adcanced In buds, 
the light o^al 3 is a ludimcntan o\ai\ (Riddle^ ) oi , accoidmg to 
Benoit,''' it IS a ludimentarc testicle and after a left ooiihotectonn this 
rudimentar} right gonad shows dcTinite ledilTcicnti.Uinn m a testicular 
direction Fiiket’s and Swift’s'* studies on the ]iiimordial germ 
cells of the chick explain this phenomenon on the basis of an initial 
primitne quantitatne inequahu of the two gonads ,is the icsult of an 
uneven distribution of the germ cells such that a greatei number of 
germ cells lodged in the left genital ridge than m the right '1 best 
interesting embrc'ologie obsenalions ma\ sene as supplement to both 
the theory of a bettei supply of blood to the lett o\ai\ and the thcor\ 
of a sex hoimone 

The expel imental mateiial and obsenations th.it h.uc been ])iescntcd 
contiibute greatly to the piopei undei standing of jircirital and postnatal 
gonadic misbuilding and. in addition this knowledge of the sex rcccrsal 
of the ovaries lemovcs the necessiU of associating testiculai adenomas 
of the ovary ahva}s with hei maphioditism Histologic stud\ of the 
ovotestis indicates that the mixed gland oiiginalh w.is ,i noimal oian 
wdiich progiessively changed into a testis Male tiansfoimation of the 
o^ary has its cause in the glandular tissue itself '1 his means th.it m 
case of gonadic tiansfoimation no new stiuctmes are foimcd .and the 
testicular tissue found does not constitute a sort of extimsic tumoi, for 
a pnmoichum of each male stiuctiue dec eloped is piesent in the ocatc 
at the time of sex difleientiation Gonadic icdifteicnti.ition of the 

44 Neumann (footnote 3 third reference) 

45 Riddle, O On the Sexuahti of the Right 0\ar\ of Birds, >\nat Rcc 
30 365, 1925 

46 Firket, J Recherches sur rorganogencse dcs glandes sexnelles cher 
les oiseaux, Arch de hiol 29 201, 1914 

47 Swift, C H Origin of the Definitne Sex Cells in the Fein.ale Cluck, 
Am J Anat 18 441 1915 
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ovary in the male direction is observed in various conditions, and sex 
reversal can be influenced or initiated by various factors Foi instance, 
spayed females of certain buds and animals tend to develop male char- 
acters, heifers with cystic degeneration of the ovary reveal the same 
tendencies , excessive egg-laying m birds may stimulate a new prolifera- 
tion of sex colds, abdominal pathology, abdominal tuberculosis, surgical 
trauma, hemorrhages and ovarian neoplasms can also initiate lediffer- 
entiation of the ovary m the male diiection It appears that diminution 
of the ovarian mass or anything causing suppiession of the ovarian 
cortex or leading to the degeneration of the follicles and dimmuatioii of 
the number of oocytes can upset the balance held by the oocytes, and 
possibly by the membrana granulosa, as female tissues acting against 
masculinizing substances, and initiate either organoid or neoplastic 
giowth of male epithelial formations arising from the cords of the first 
and the second piohferation (Crew,'*® Caiidroit-" Masson, Masson 
Chaher and Martin It is interesting to mention heie that neoplasms 
of the seminiferous type arising from medullary cords of the first 
proliferation are not found in mares, and this may be explained on 
the embryologic basis that no first proliferation initially male is observed 
in the development of the maie’s ovary (Corsy®°) The quoted work 
of Brambell, Parkes and Fielding shows that the initial stage of sex 
reversal can be produced experimentally in the mouse by the action of 
the x-rays on the ovai} and that m this case the germinal epithelium 
itself can give rise to a new piohfeiation in the form of sex coids 
Keller’s ***■ studies on normal and pathologic activity of the germinal 
epithelium in vaiious types of adult ovaries collected by Champy favor 
such a possibility, especially m pathologic conditions Kellei mentioned 
also that small invaginations of the germinal epithelium may foim 
nodules resembling in every wa} interstitial tissue In cases of sex 
reversal m pigeons, the sex cords, accoiding to Brambell,®® are derived 
from large clear islet cells genetically i elated to medullaiy coids and 
scattered in the ovarian stroma and in the theca, and morphologically 
resembling in eveiy respect the luteal oi interstitial cells of other 
authors 

48 Crew, F A Studies in Intersexualitj , Proc Roy Soc London (ser B) 

90, 1923 , 95 226, 1924 

49 Masson, P , Chaher, A , and Martin, J Varicocele tubo-ovanen Ovo- 
testis avec adenomatose testiculaire diffuse, Ann d’anat path 2 445, 1925 

50 Corsj^ F Les neoplasies du testicule du cheval et leur importance pour 
I’embryologie et la pathologic generales de repithelioma semmiere Bull de 
I’Assoc franq p I’etude du cancer 16 218, 1927 

51 Keller T L’activite normale et pathologique de repithehum germinatif 
de I’oAaire adulte, Gynec et obst 17 10, 1928 

52 Brambell, F Sex Reversal in a Pigeon, Proc Rov Soc London fser B1 

104 459, 1929 ' ^ 
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In im case the growth leachcd a considciable degice of difleiontia- 
tion with moiphologic foimations of cml)r\omt male t}pe 'J he 
hoimonal influence was sufficient to c.lU‘^c the gcncial changes with 
suppiession of the cortical .ictivit\ of lioth o\aiics and consequent 
cessation of menstiuation Xo signs of sccondai \ sev changes wcic 
present, and nothing would justify the .issociation of the tumor in ni} 
case with hermaphioditism in the biologic sense 1 his jirovcs once 
more the coiieetness of Me\ers ‘ opinion regarding the oieuirenee of 
testicular tubular adenom.is m nonheimaphioditic persons Shorth 
aftei iemo\al of the tumoi. noimal mensiiuation was rctstabhshed 
and in i\Ia^, 1928 the patient was le.ulmitted to this hospital and ga^e 
biith to a pel feeth normal tem.ilc ehiUl 

The discussion piesentcd amplifies to a great extent the difl'ieult 
ciuestion ol the oiigm of tubular testicular .idenomas of the cnai} 
and also inci eases one’s knowledge of \anoiis ])ossilj]hties and causes 
of ovarian sex reversal The presence of cells like Intern or mterstiti.il 
cells in this tumoi necessitates more c.aieful moi ]ihologic diflerentiation 
between true Zwischencellen, oi Le}digs mterstiti.il cells of connectnc 
tissue origin, and the large cle.ir, fat-l.iden cells ])resent in m\ tumor 
and found also m embnomc o\aiies and testicles and originating from 
epithelial elements of medullan or sex coids (Hr.ambell,'"'* Nonide/,'* 
Simkins,'® Popoft,'" Ciridroit,-' Benoit/’’' Athias "" and Vron The 
fact that in most of these tumoi s the spermatic tissue occurs median 
to the oiarian position may be expl.imed b\ the fa\orable conditions 
existing in the hilum, where loose connectnc tissue and good ^ascular- 
ization oflfei better facilities for the grow'th of sex cords than do the 
dense structures of the cortex (FelP’’) 

53 Prof Dr Robert !Mc\cr of Berlin, txnminetl the slides siibiniUtd and g.ne 
his help in the matter of diagnosis 

54 Brambell (footnotes 33 and 52) 

55 Nonidez, J F Studies on the Gonads of the Fowl The Intertuhular 
Tissue of the Testis in Norm il and lIciifcathcrLd Cocks, \m J \n it 34 359, 
1924, Studies on the Gonads of tlic Fowl 'Die EfTcct of Ligation of the Vis 
Deferens on the Structure of Testis ibid 34 393, 1924 

56 Simkins, C S Origin of the Sex Cells in Man, 'Vm J *\nat 41 249, 1928 

57 Popoff, X Le tissu interstitiel ct Ics corps jauiics dc ro\aire, Arch dc 
biol 26 483, 1911 

58 Benoit, J Sur rongine des cellules mtcrstiticlles dc Tovairc dc la poule 
Compt rend Soc de biol 94 873, 1926 

59 Athias, Rechcrchcs sur Ics cellules mtestitielles de ^o^alre des cheirop- 
teres. Arch de biol 30 89, 1920 

60 Aron, M Sur la glande mterstitielle du testicule embrjonnaire che? les 
mammiferes, Compt rend Soc de biol 85 107, 1921 
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CONCLUSIONS 

A case is desciibed of tubular testicular adenoma of the ovary 
which occuiied in a woman fiee fiom any signs of heimaphioditism 
Biologic obseivations and experimental data on sex leversal and 
gonadic disturbances of the ovary aie presented and commented on, 
and the conclusion is diawii that morphologic peculiarities of the 
ovaiy and biologic factors detei mining sex difteientiation offei a logical 
explanation of spontaneous reactivation of the medullary cords, and 
even of the germinal epithelium, with the consequent oi ganoid trans- 
formation in a male and neoplastic diiection 

In studies of clinical material and m histologic research in the 
ovary, attention should always be given to a full recording of the 
obseivations m both gonads and to a quantitative study of the occur- 
rence of gonadic disturbances on the right side 

The large, clear, fat-laden cells found in tubular testicular adenomas 
and originating fiom epithelial elements of medullary or sex cords should 
not be confused with true interstitial cells of connective tissue origin 
Embryologic considerations, zoologic observations and experimental 
data give every prefeience to the term sex reversal or intersexuahty 
rather than the meaningless term hermaphroditism which is generally 
used now 



DETORSION DEFECTS IN CONCENl'l ‘\L CARDDXC 

'\NO.MALIES 

REPORT or IlIREE C \SES WITH AN \NAL\SIS OI 1JIL 
MECHANISM OI THEIR lORMATION’^ 

PHILLIP r SUMHRO MD 

C mCAGO 

© 

Although congenital deformities of the ht.irt are rather infrequent 
in the course of time there ha'^ ajipearcd in the literature an impressnc 
number of reports of cases dhe anom.ilics appeal in infinite lariety 
The} foim endless comhin.ilions of e.irious eardi.ic .ihnorm.dities with 
one another and with associated defects m othci organs Desjiitc the 
complexities which the} sometimes offer thci siih^cnhe to definite 
anatomic laws and In them ma\ he analyzed 1 his and the fact that 
each case lends an insight into norm.d cardiac emhr\olog\ and into its 
vagaries have combined to gut these deformities an interest th.it c\en 
exceeds then clinical impoit<uict 

Three such eases ha^e come to nn .ittention d lien combine so 
main unusual cardiac anomalies tli.it then .in.ihsis tmbracts a large 
pait of the field of cardi.ac cmhi\olog\ P>\ th.ince tlu\ foimed a 
senes of defects a new explan.ition for the methanisni of which was 
recent!} piopounded In Spit/er * and discussed b\ Monekebtrg- 

REPOR r oi c \srs 

Case 1 — \ colored l)o\, ajjed 14 inoiUh'; was tlit toungf-l oi cliildrcii 
Parents and siblings were appirenlh normal Tbt clnlrl s birib and fttdini; wort 
normal, but he bad netcr betn able to put on wciebt In the 1 nt three mouths 
he began to lose rapidh wlnt weight he Ind attuned \ persistent cough de\el- 
oped and a daih afternoon fc\cr w is noted In the last foui weeks n di irrhea 
of from four to fiee stools a das alternated with constipation 

The temperature was 103 6 F the pulse rate HO Moist lalcs were heard in 
both lungs The cardiac apex impulse was m the right nipple line but tlierc were 
no murmurs no cvanosis and no chspnea The abdomen was distended and t\m- 
panitic The hemoglobin per cent was 80 the red blood cell count was 4,630 000 

Submitted for publication, \ug 27 1929 

" From the Department of Pathologs of the Cook Counts Hospital 

1 Spitzer, Alexander Ueber den Baupkin des normalen und missbildeten 
Herzens, Vircbosss Arch f path Anat 243 S3 1923 

2 Monckeberg J G Die Missbildungtn des Herzens, in Henke and 
Lubarscli Handbuch der speziellen patbologischen '\iiatomie und Histologic 
Berlin, Julius Springer, 1924, sol 2 
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and the leukocyte count was 10,700, with 80 per cent polymorphonuclear cells 
The result of the Pirquet test was negative But the x-ray picture confirmed the 
clinical diagnosis of tuberculous bronchopneumonia and congenital dextrocardia 
At autopsy, the child was found to be severely emaciated Though he had 
grown to a normal height of 68 cm , both anterior and posterior fontanels were 
still open and the teeth had not erupted After the development of a fibrocaseous 
tuberculous primary lesion in the left upper pulmonary lobe and the caseation of 
the hilum lymph nodes draining the region, tuberculous cavities m the right lung 
had developed and an ulcerous ileitis An acinose-nodose and miliary tuberculosis 
of both lungs terminated the case 



Fig 1 (case 1) — Deformity of the heart viewed from the right The letters 
indicate o, rete Chian , b, common auricular cavity , c, common atrioventricular , 
d, vestige of the auricular septum, c, left ventricle, f, ventricular septal defect, 
tricuspid valve leaflet and /i, right ventricle 


No trace of the spleen nor of a splenic artery was found The abdominal 
lymph nodes were enlarged to a diameter of 11 mm, and were discrete and 
reddish gray Histologic examination of the nodes revealed numerous caseated 
tubercles with huge giant cells containing as many as a hundred nuclei The 
liver showed a much larger left lobe than normal 

Heait— The heart weighed SO Gm It lay with its apex in the right mid- 
clavicular line It presented a large, common auricle leading through a'^common 
aunculoventncular opening into an incompletely divided ventricular chamber 
which emptied through a single arterial trunk 
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The large common auricle had a small right and a larger leit auricular 
appendage. Its interior was crossea sagittalh bj a sparse network of fine fibers 
Th s net began at tl^e right margin of the coronaiw smus ana inserted itself at 
the crista termnalis on the dorsocranial wall of the auricle. The pulmonic reins, 
which had united opened hr a smgle trunk just to the leit oi this insertion ot the 
net. and tlie renae carme to its nghL Xo further semblance of an mterauricular 
septum could be found except a nearw muscular trabecula from 1 to 2 mm thick 
It stretched almost in the same plane as the nek across and just abore the common 
auriculorentricular orifice 

This opening 18 mm m diameter led into a large rentncular caritr The 
caritj was dnided mcompleteh and wnth marked inequahtr br a rudimentarr 



Fig 2 (case 1) — Deformitr of the heart, viewed from the left One maj note 
the three semilunar cusps and the two coronarr orifices The letters indicate 
a, single arterial trunk b hr pertrophied left rentncle and c, bicuspid leaflet 


septum into a large leit rentncle and a small right one. The septum reached 12 
mm barelr hall its required height Its concare upper edge thus left a gaping 
orifice 9 mm in diameter betr een the rentncles The insignificant right rentncle 
had a caritr from but 1 to 2 mm rride, and rras buned altogether beneath a large 
r-alre leaflet of the common aunculor entncular orifice 

Three leaflets guarded this opening One originated from the entire right half 
of the aunculor entncular nng It straddled the mcomplete r entncular septum, 
corenng the defect It attached itself br three groups of chordae tendineae into 
the left rentncle side of tne septum and thus shut out the entire right rentncle. 
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No leaflets, at all, inserted themselves into the right ventricular cavity itself A 
second, large one hung into the left ventricular cavit}'’, and was attached bj’’ two 
groups of chordae into the posterior and left lateral walls This leaflet was 14 
mm wide, and apparentl}'' was the most effective one in aunculoventncular closure 
The ring was completed by a third small leaflet with a single group of chordae 
attached to the anterior wall of the left ventricle 

The enlarged left ventricle formed the apex of the heart It formed practically 
the entire ventricular chamber Internally it was 22 mm in transverse, 18 mm 
in anteroposterioi and 22 mm in longitudinal diameter Its wall was 9 mm thick 
This large chamber opened by a single arterial trunk From the left wall of 
the vessel, a small ridge extended into the anterocranial corner of the ventricular 
cavity It reached in the line of the sulcus longitudinahs anterior toward the 
interventricular septum, and reduced somewhat the size of the defect of the latter 
The large bicuspid aunculoventncular leaflet originated just to the left of this 
ridge 

No trace of a second arterial trunk was found The single large vessel rested 
in the groove betv een the auricular appendages It had three semilunar cusps, a 
left and a right each with a coronary orifice, and an anterior without The coro- 
nary artery originating from the right sinus of V alsalva divided into a descending 
branch to the sulcus longitudinahs anterior, and a circumflex branch around the 
left side of the heart Thus it really corresponded in distribution to the left 
coronary artery That originating in the left sinus of Valsalva descended into 
the sulcus longitudinahs posterior Thus it corresponded to the right coronary 
artery 

Two centimeters above the cusps, two vessels \\eie given off One directly 
supplied the left lung The other promptlj divided into an innominate arterj and 
a vessel \\hich led to the right lung The left common carotid and subclavian 
arteries arose at a slightly higher level 

Suiiuiiaiv — The congenital defects in this case include 

(1) Dextroversio cordis 

(2) Widely patent foramen secundum and piimum atriorum, vith absence of 
the septum secundum and spurium 

(3) Rete Chian atriorum 

(4) Single pulmonary vein 

(5) Common aunculoventncular orifice with fusion of the tricuspid valve 
leaflets 

(6) Defective interventricular septum 

(7) Rudimentary right ventricle and hypertrophied left ventricle 

(8) Solitary truncus arteriosus aorticus with complete absence of the pulmo- 
nary artery 

(9) Detorsion defect of the truncus aorticus with reversal of the coronary 
arteries 

(10) Origin of the pulmonary arteries (left) from the aorta and (right) f’-om 
the innominate artery 

(11) Aplasia of the spleen 

Case 2 — A white female infant had lived onl> to the age of 2 months She 
was the youngest of nine children The others were normal This the last child 
for no apparent reason had failed to gam weight properly She was dull and 
apathetic, and suffered from attacks of marked restlessness accompanied by a 
slight cyanosis and an occasional nosebleed 
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Phjsical examination re\ealed poor nutrition a bilateral coloboma of the ins 
and a mongoloid face A slight cjanosis was noted, but no cardiac disturbances 
The abdomen nas distended The liver, spleen and both kidnej^s were palpable 
The hemoglobin per cent nas 100, the erj'throcyte count was 4,180,000 and the 
white blood cell count w’as 10,200, with 74 per cent poljmorphonuclear cells A 
trace of sugar and of albumin and manj' granular casts w'ere found in the urine 
The temperature rose terminally to 103 6 F , and a deep cj anosis developed 

Hcaif — ^At autops} (by Dr R H Jaffe) the heart wms in its normal position 
It was somewhat larger than usual, but made up equally of both ^entrlcles It 
weighed 38 Gm , and w^as 50 mm m transverse, and 45 mm m longitudinal and 
in anteroposterior diameters 

When the heart w^as opened, two abnormal communications were found between 
the two chambers One m the mterauricular septum w’as o\al, not valvehke, and 



Fig 3 (case 2) — The right ventricle The letters indicate a, aortic arch, 
b, right pulmonary artery , c, aortic valve, d, ductus Botalh, e, pulmonary valv'e, 
f, defect m septum and g, tricuspid valv'e 


about 3 by 5 mm m diameter It was located at the base of the septum 3 mm 
from the mitral and tricuspid rings Except for this intercommunication, the two 
atria w^ere normal The atrioventricular openings were also normal, the right 40 
mm in circumference, with three leaflets, the left 30 mm, wnth two 

The other defect was in the base of the interventricular septum, and was 7 by 
8 mm The two ventricles were of about the same size The vv’all of the left 
v'entncle was from 5 to 6 mm thick, that of the right from 6 to 7 mm thick 
The left ventricle had no outlet except through the defect m the ventricular 
septum Its vessel, the aorta, was found to originate entirely from the right 
V entricle 

Both the aorta and the pulmonary artery^ arose from the right conus The 
aorta occupied a position posterior to but abnormally to the right of the pulmonary 
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artery The aortic orifice was below the pulmonary valves, and separated from 
the septal defect by a fibrous fold 2 mm thick It was 5 by 7 mm in diameter, 
and closed by two irregular cusps that did not appear to be adequate The pul- 
monary orifice was larger, 9 by 10 mm in diameter, and closed by three well 
developed cusps 

The aorta and the pulmonary artery were connected by a patent ductus arterio- 
sus 5 mm long, with an internal diameter of 4 mm It opened into the aorta 23 
mm from its orifice and 5 mm from the origin of the left subclavian artery It 
started from the pulmonary arch, 10 mm distal to its orifice, just anterior to the 
origin of the left pulmonary artery 

Only one coronary artery was present It originated in the sulcus between the 
anterior aspect of the aorta and the pulmonary artery It divided at once into 
two equal branches One passed down the sulcus longitudinahs anterior to the 



Fig 4 (case 2) — The left ventricle The letters indicate a, aortic arch , 
b, left auricle and c, common coronary artery 

apex, the other passed to the right and posterior aspects of the heart Thus it 
corresponded to the distribution of both coronary arteries 

Kidneys — The other significant abnormalities were in the kidneys These were 
larger than normal, the right weighing 24 Gm and the left, 30 Gm On both the 
external and the sectional surfaces of the cortex, many small, round, gray patches 
were just visible to tbe naked eye An aberrant suprarenal gland, 3 mm in 
diameter, rested m the hilum of the left kidney 

Histologic examination of the kidneys showed the numerous round gray 
patches to represent cysts It offered a complete picture of the development of 
these cysts by gradual distention of the Bowman’s spaces of the glomeruli, with 
compression atrophy of the capillary tufts The cysts of the medulla seemed to 
have developed from the ducts 
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No permission was granted for an examination of the head 

SiiiuDiaiy — The congenital defects in this case number 

(1) Patent foramen ovale 

(2) Defect m the inter\entricular septum 

(3) Dextroposition of the aorta with complete origin of both arterial trunks 
from the right ventricle (detorsion defect) 

(4) Common coronar}' arter}' 

(5) Patent ductus arteriosus 

(6) H3fpertrophy of the right ventricle 

Defects associated with the cardiac ones were 

(7) Mongoloid idioo 

(8) Bilateral coloboma of the iris 

(9) Pol3cj'stic kidne3S 

Case 3 — A colored male infant 5 weeks of age, uas the second child of a 
healtlty famil3^ and had had a normal birth Respirator3' difficult3', relieved b3 
rest, had been noted since birth This was suddenl3' aggravated six hours before 
admission to the hospital There w'ere no convulsions, no c3anosis and no abnor- 
mal cardiac sounds 

No resplrator^ obstruction w^as found The tliMuic area was wide to percus- 
sion The phar3nx w'as injected, and a few’ rales w’ere heard posteriorl3’ The 
temperature w’as 97 6 F Tw’o da\s later, the child came to autops3’ with a clinical 
diagnosis of th3’mic d3’spnea or earl3’ bronchopneumonia 

The thvmus was found to be of practicall3’ normal size, 8 5 Gm No pneu- 
monia, but a focal atelectasis of both lungs, w'as present 

Hcatt — The essential abnormalities w’ere in the heart It weighed 41 Gm and 
W’as markedb’ enlarged It was 55 mm in transverse, 45 mm in anteroposterior 
and 50 mm m longitudinal greatest diameters It la3’ w’lth its apex in normal 
right position, but w’as strikmgl3 as3mmetric Externalh, it could be seen that 
the sulcus longitudinalis, displaced to the right, separated a small right ventricle 
from a much larger left ventricle The apex was formed entirel3’ b3’ the enlarged 
left ventricle 

The left ventricle was 20 mm w’lde, 22 mm deep and 30 mm long m its 
internal diameters Its w’all w'as 7 mm thick The right ventricle measured onl3 
14 b3’ 16 63’ 24 mm, in the corresponding diameters Its w'all w as onb’ 2 to 3 mm 
thick The right and the left ventricles were separated bv an interventricular 
septum 21 mm high, w’hich w’as incomplete in its upper portion, leaving an inter- 
ventricular septal defect, 15 b\ 12 mm in diameter 

Riding squareb’ over the septum and its defect w'as an enlarged pulmonar3 
trunk It had a circumference of 30 mm and w'as closed b3’ three semilunar 
cusps, a left, an anterior and a posterior The left and right pulmonar3’ branches 
W’ere given oft 7 mm above the left and posteiior cusps, respectiveb The trunk 
then terminated in a w’ldeb patent ductus arteriosus The ductus w’as 7 mm long 
It W’as funnel-shaped, so that its pulmonic end w’as 3 5 mm in diameter and its 
aortic end onb" 2 mm in diameter 

The aorta maintained an abnormal position anterior to and to the right of the 
pulmonic trunk It issued from the right anterior corner of the right ventricle 
b3 a narrow’ orifice Rather smaller than the pulmonic trunk, it had a circumfer- 
ence of onlv 18 mm At the isthmus there w’as an abrupt narrow’ing to a circum- 
ference of 10 mm , but be3’ond the insertion of the ductus arteriosus, the aorta 
widened again to its original w’ldtli Just proximal to the isthmus, the innominate, 
the left common carotid and the left subclavian arteries were normalb" given off 
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The aortic ring had three semilunar cusps, a right, an anterior and a posterior 
From the posterior sinus of Valsalva sprang the right coronary artery running to 
the sulcus longitudinahs posterior Thus the posterior cusp corresponded to a 
normal right one Just to the left of and above the right coronary orifice, opposite 
the commissure between posterior and anterior cusps, was the orifice of the left 
coronary artery, which ran into the sulcus longitudinahs anterior The anterior 
semilunar cusp thus corresponded to a normal left 

From the wall between the small aortic and the large pulmonic trunk, a short 
ridge e'vtended into the ventricular chamber toward the anterocranial edge of the 
septum This prolongation of the aortopulmonary septum toward the interven- 
tricular one closed part of the latter’s defect It reduced somewhat the com- 
munication between right ventricle and pulmonic trunk The aortic trunk thus 



Fig 5 (case 3) — Deformity of the heart viewed from in front The letters 
indicate a, ductus arteriosus , b, aorta , c, pulmonic trunk , d, right ventricle , e, 
left ventricle and defect of ventricular septum 


drained entirely from the right ventricle, the pulmonic from both, but mostly 
from the left ventricle 

The atria were normal, except that the left auricle was much larger than the 
right The great venous trunks and the atrioventricular orifices were also normal 
Summaiv — As congenital defects m this heart, there were, therefore 

(1) Incomplete transposition of the great arterial trunks (detorsion defect) 

(2) Hypoplasia of the aortic trunk, especially at its isthmus 

(3) Patent ductus arteriosus 

(4) Interventricular septal defect 

(5) Hypertrophy and dilatation of the left cardiac chambers 
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ANALYSES 

These airajs of cardiac abnormalities meiit analysis, as far as recent 
conceptions of the mechanism of cardiac embiyolog}’' can carry it One 
separates from the changes secondary to intra-utenne endocarditis, those 
which, as in the present cases, aiise from a primary deficienc} in vis a 
tergo There is a diffuse weakening in the growth vitality of "larious 
cell groups These proceed lamel} to foim their appointed structuies 
The} fall short of completion 

But in this legard, one cannot consider the congenital defects as 
simple cessations of derelopment The congenital heart of a “blue” baby 
at term is not, for example, the heait of a normal fetus of the second 
month For its various parts aie growing at diffeient speeds And 
further, these piimar} dela}s in deielopment give rise to such alterations 
of fetal cardiac ph3siology that the normal channels of growth are 
deflected from their course Abnormalities arise, therefore, which have 
no counterpart m the normal heart or at best ofifei only a vague 
resemblance Structures appear Avhich should have completely involuted 
Defects arise by failure of normal completion Still othei defects repre- 
sent the secondary involution or the deflection of structures normally 
formed All these must be sharpl} distinguished 

Decrease in growth vitality presumes some cause This is to be 
found often in the exhaustion of multiple pregnancies The first child 
i\as the last of a line of five, the second was the j'Oungest of a line of 
nine children All the previous children in each family were normal , 
the last ones Avere not quite fully equipped 

The deficiency is generalized It is manifested not onl}’- in one 
organ, but here and there all OA'^er the body The defects in the heart 
in the first case Avere accompanied by a complete aplasia of the spleen 
Those in the heart in the second case AAere associated Avith polyc}stic 
kidneys, mongoloid idiocy and bilateral coloboma of the iris 

The heart in the human embi}o of 2 mm forms an unpaired tube 
suspended in its pericardial chamber As it groAvs faster than the caAuty 
in AA'hich it lies it buckles to the right It bends more and moie until 
finally it bends into a complete circle in AAdnch the original caudal or 
atrial end comes to he behind the original cephalic or bulbar end With 
this bending, a complex longitudinal clockAAuse torsion takes place 

For the bending and the torsion Spitzei ^ advanced this concept 
In lung-breathing animals, according to him, the basis of cardiac deA'^elop- 
ment is the dnusion of the organ into a double heart In gill-breathing 
aquatic animals, the heart is single, Avith the respiratory and systemic 
parts lined up one behind the other, and Avith septums transverse to the 
stream Teriestrial life and lung breathing bring a requirement for 
greater systemic energ)’- and for an even far greater respiratory energy 
The AA'hole heart groAA's eA’^en bejond its original limits It must there- 
fore bend 
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This inciease in development is not uniform The lelatively gi eater 
lespiiatory eneigy requned with lung bieathing gives a relatively 
gieatei development to the pulmonary part of the caidiac tube As it 
begins to comi^aie with the systemic pait, it lines up beside the lattei, so 
that the two parts, instead of being one behind the othei, aie side by 
side 

The transverse septums melt under the increased foice of blood 
flow At fiist the systemic foice is so much greater than the pulmonic 
that the two sti earns paitly mix and septal development between the 
two paits of the heart is impaired Such are the conditions of the 
incompletely divided hearts of amphibians and leptiles With the rela- 
tively greater pulmonary development m mammals, the foice of the 
pulmonic blood flow approaches that of the systemic The sti earns no 
longer admix Wheie they flow by each other, the pressure is least, 
and longitudinal septa are peimitted to develop When other factois 
distuib the equalization of pressure, septal defects develop 

The right side of the heait is separate fiom the left Weie it, how- 
evei, a simple division, one side would be completely cut off from the 
other Blood to the right side of the heait would be aerated by the 
lungs, and go in an endless cycle directly back to the right side Blood 
to the left side of the heait would course thiough systemic channels 
and return unaerated to the left side, with never an exchange There- 
fore, there must take place a complete, 180 degree torsion of the arterial 
end so that aerated pulmonary blood may go to the left side of the heait 
and be discharged therefrom, while nonaeiated systemic blood goes to 
the right side of the heart and is discharged into the lungs That such 
a rotation occurs is seen in the clockwise spiral of the aortopulmonary 
septum Thus, m the definitive heart, as the pulmonic trunk decends 
it swings from behind the aorta aiound to the left and anterior, revers- 
ing, proximally, its distal relation to the aortic trunk 

On this theory, when the fetus is insufficiently endowed with vitality 
in vascular giowth, these processes of cardiac development are not 
consummated The pulmonic side usually suffers first and most 
Normal development and normal involutions are impaired Septal 
formation is defective Torsion occurs incompletely or not at all, so 
that the so-called detorsion defects develop The whole picture is finally 
clouded by the secondary changes arising from the alterations in fetal 
cardiac physiology 

In my fiist case, the single arterial trunk issuing from the hyper- 
trophied left ventricle was guarded by an anterior, a right and a left 
semilunar cusp, whereas it should normally have presented a posterior 
a right and a left cusp That there had been a complete absence of the 
180 degree clockwise spiral rotation was also proved by the leversal 
of position of the coronary arteries That arising from the right cusp 
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corresponded in distribution to a noiinal left coronal y aiteiy That 
aiising fiom the left cusp had the normal distrihution of a right coronary 
arter} One had here a complete, or 180 degiee, detorsion defect 

I do not consider the single arterial trunk as a true, persistent 
truncus communis arteriosus In the oiiginal truncus communis, four 
proximal endocardial buds develop Fusion of the apposing larger pair 
forms the aortopulmonary septum But in forming the septum, the 
pair of large buds is divided into foui These, with the undivided pair 
of small apposing buds, make a total of six from ^^hlch six semilunar 
cusps develop If a single arterial trunk is really a persistent truncus 
communis, the proximal large pair of buds do not fuse The septum 
fails to develop, and the buds are not divided The single arterial ring 
IS left with tour endocardial swellings to form four semilunar cusps 
Thus von Huelse ^ points out that a single arteiial trunk may be con- 
sidered a true truncus communis only if it has four semilunar cusps 
Only two such cases have heen described, one by Preisz * and one more 
recently by Santa Cruz ® 

If the large pair of endocaidial swellings do fuse, the resulting 
septum divides the truncus into two vessels with six buds giving six 
semilunar cusps, three for the aorta and three for the pulmonary arter} 
This IS the normal definitive state But if the aortic or pulmonic side 
subsequently disappears, the single arterial trunk remaining would have 
only three semilunar cusps Thus, if a single arterial trunk has only 
three cusps, it cannot be considered a true truncus communis It must 
be held simpl} as a truncus solitarius, either an aorta or a pulmonary 
artery, with complete involution of its fellow 

That the single arterial trunk m my case ^ was an aorta is certified 
b} the normal origin of both coronary arteries, as well as the great 
vessels of the head and upper extremities, from it In cases of 
hypoplasia of the aorta, one or the other coronary artery has occasion- 
ally been described as found in the pulmonary trunk, but never both 
In these cases, too, the pulmonic trunk continues into the descending 
aorta b} way of a patent ductus arteriosus, and the great vessels of the 
head and arms have an anomalous origin 

In cases of single arterial trunk with three cusps, Monckeberg - 
could find not even a histologic trace of a pulmonary artery Von 
Huelse regarded these as cases of complete involution of the sixth 
(pulmonary) embryonic arch The lungs are then supplied by bronchial 
arteries, by a persistent ductus arteriosus or by anomalous branches 
fiom the great vessels of the neck 

3 A^on Huelse, cited by Monckeberg (footnote 2) 

4 Preisz, cited bj Abbott, Maude Osier’s Modern Medicine, Philadelphia, 
Lea & Febiger, 1925 

5 Santa Cruz, J Z Common Ventricular Opening for Aorta and Pul- 
monarv Arterj , J Philippine Islands AI A 5 295 (Oct) 1925 
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The deficiency in the growth vitality of the pulmonary vascular 
elements reflected itself m seveial other abnormalities The light or 
pulmonary ventricle was an insignificant vestige The intei ventricular 
septum had been unable to leach its full height, and left a large inter- 
ventricular defect above it It was pushed over against the right lateral 
wall of the almost single ventiicular cavity, and buiied under the incom- 
pletely evolved tiicuspid valve 

The am iculoventi iculai valves form, as do the semilunars, from four 
endocardial thickenings, two of which aie split by the division of the 
heart This gives six valve ludiments, each with a group of chordae 
tendineae Noimally, the left lateral and anterior buds, failing to 
divide, form the large bicuspid leaflet of the mitral valve with its two 
groups of chordae tendineae A similai fusion occuired in my case 
between the left lateral and posterior buds to foim the laige leaflet that 
hung into the cavity of the left ventricle But the whole tricuspid valve 
rudiment had also failed to divide A single large leaflet with thiee 
groups of chordae remained on the right lateral wall of the ring It 
repiesented all three of the tricuspid valve leaflets, and curtained the 
entire light ventiicle 

The completion of the ventricular septum was inhibited Noimally, 
it IS effected by a muon of the two large endocardial cushions at the 
base of the ventricle This divides the am iculoventriculai orifice into 
right and left paits With this as a keystone, closure is consummated 
by a union with the septum piimum atiioium growing down fiom 
above, with the interventi icular septum gi owing up from below, and 
with the piolongation of the aortopulmomc septum extending backward 
from the anterior uppei corner This anterior portion was piesent in 
the anterior iidge described extending fiom the right wall of the single 
arterial tiunk toward the ventriculai septum The presence of this 
trace of septum aoi topuhnonale is further proof for our contention that 
the original truncus communis had once been completely divided, and 
that the pulmonary side had involuted 

The large endocaidial cushions, the keystone of the division, had 
failed altogether to develop The interventi icular septum had been 
unable to reach its usual height The septum primum atriorum had 
not grown down far enough Thus a large defect was left between the 
ventiicles, and the aunculoventricular oiifice remained undivided 

A similar retardation of development was suffered by the septum 
atriorum The septum primum atriorum had developed Noimally, its 
mfeiior edge forms, with the endocardial cushions, a foramen primum, 
which is closed latei by the completed growth of the septum Absence 
of this closuie left a peisistent foramen primum Normally, the septum 
primum then develops a large defect in its craniodorsal region, the 
f 01 amen secundum oi oAale This is closed by the valvehke down- 
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growth of a septum secundum jiist to the right of the fiist septum 
A laige foramen ovale formed m my fiist case It was denied closure, 
howevei, by the absence of a septum secundum This reduced the 
intei atrial septum to a naiiow band stretching acioss and above the 
common auiiculoventncular oiifice, with a persistent foramen primum 
below and a large persistent foiamen ovale above 

The netwoik extending from the light margin of the coionaiy sinus 
to the crista teimmalis, known as lete chiaii,*’ is the lemains of the 
right valve of the sinus venosus This valve definitely foims the 
thebesian and eustachian valves It unites at the ciista with the left 
valve of the sinus venosus to form the septum spuiium Ihis left valve 
in my case was absent Chian’s nets are not infrequent deformities ’’ 
Twenty-six cases have been reported Two other cases weie but lecently 
found by me in adult otherwise normal hearts 

The general decrease in the giowth energy of the heait is seen also 
m the failure of the left atrium to take up the pulmonaiy vein in its 
wall This vessel is absorbed normally until its second blanching is 
reached Thus foui pulmonary veins come to enter the atrium No 
such absorption occurred in my case, the pulmonary veins entered by a 
single venous trunk 

Clinically, a dextrocardia was diagnosed The apex was on the 
right side But one must distinguish between a situs mveisus and a 
dextroversio cordis The fiist represents a mirror image of the normal 
The second is simply a shifting to the right of the cardiac apex The 
normal left position of the heart is detei mined by two factois First is 
the descent of the heart m the thorax If this fails, as in ectopia cordis 
cervicahs, the apex is m the midline Second is the upwaid growth of 
the predominant right lobe of the hvei This pushes the apex to the 
left When the left lobe of the liver is abnormally lelatively large, 
as it was m my case,^ the cardiac apex is pushed to the right Thus 
arose the dextroversio cordis 

Absence of the spleen was associated with a tremendous giant cell 
response in the tuberculous abdominal lymph nodes Dr R H Jaffe, 
in a personal communication to me, pointed out just such a response in 
animals which after splenectomy had been infected experimentally with 
tuberculosis 

The second case requires little additional comment It comprises 
a somewdiat less extensive congenital upset than the first The common 
coronary arteiy lepresents a fusion of the right and left endocardial 
buds so that only twm semilunar cusps lemained to the aorta The 
single coronarj arteiy partook of the features of both vessels It pos- 

6 Chian, H Net Formation in the Right Atrium of the Heart, Beitr ? 
path Anat u z allg Path 22 1, 1897 

7 Jordan, W R Chian’s Network, Arch Path 2 840 (Dec) 1926 
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sessed the antenoi descending blanch of the left, and the light circum- 
flex blanch of the light coronal y aitery 

Cases in which the aoita, somewhat dextioposed, iides ovei a 
ventiiculai septal defect, receiving blood fioni both ventiicles, are not 
uncommon Usually in these, theie is an atiesia or stenosis of the 
pulmonai y ai tery as m Roedei ’s ® case and m Zimmei mama’s “ Occasion- 
ally, the pulmonai y alter}’’ is the mam vessel, as it was m my third case 
A complete dextioposition howevei, with both tiunks, separate and 
equal, aiising entiiely fiom the light ventricle is laie The left ventiicle 
can dischaige its blood only thiough the interventricular septal defect 
Pieviously this defect was explained in the following fashion With 
stenosis of one vessel or the other, septal defects aiise and the greater 
the stenosis the gieatei is the defect Septal defects, unless small, cause 
such an alteiation m piessure lelations between the two chambers, that 
then normal developmental lelations are altered One enlarges at the 
expense of the other In my second case, the light hyperti ophied, and 
as it giew pushed the ventiicular septum to the left This left the 
aorta behind in the right ventiicle 

Since in my case there was no stenosis of eithei trunk, it is simpler 
to apply Spitzer’s detorsion theory The aortic dextroposition would 
then represent simply a failure to complete the last stages of torsion 
As the aorta in front and the pulmonary aitery behind swung clockwise 
around each other to bring the latter antenoi ly, the aoita had rotated 
posteriorly but not enough to the left to reach its appointed place m the 
left ventiicle Thus, the aorta instead of being, as it is normally, almost 
diiectly behind the pulmonai y artery, was posteiior but to its right 
The clockwise torsion had not completed its 180 degrees, but only about 
120 degrees One had, then, in the second case, simply a 60 degree 
detorsion defect 

The aorta lagging behind in the fai light corner of the right ventricle 
received but a part of the right ventricular discharge The pulmonic 
trunk 111 its more central position close to the ventricular septum 
received, not only the lest of the blood of the right heart, but also most 
of the blood of the left ventricle, which was coming through the septal 
defect This elevated the pulmonic pressuie above the aortic, and kept 
the ductus arteriosus patent, to neutialize the difference 

As mentioned, cases of dextroposition of the aorta are not rare 
The third case was, however, a direct reversal of such an anomaly 
It was, in effect, a smistroposition of the pulmonic trunk. The pulmonic 
arteiy had been shifted to the left and straddled the septum so that it 

8 Roeder, O J Complete Obliteration of the Pulmonary Artery, JAMA 
79 16 (July 1) 1922 

9 Zimmerman, H j\I Truncus Arteriosus Communis, Am J Path 3 617 
(Nov ) 1927 
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belonged almost entiiely to the left ventricle, but partly also to its proper 
A'^entiicle, the right The ventricular septal defect helped to maintain 
its communication with the light ventiicle, but this was reduced by the 
piolongation of the septum aortopulmonale This swung down from 
between the gieat trunks toward the ventiicular septum to close the 
anterior corner of the defect The aortic trunk was misplaced m the 
opposite diiection It was to the right of the pulmonic, and issued 
entirely fiom the light ventricle Instead of being, as normally, posteiior 
to the pulmonic trunk, it was anterior to it 

This almost complete reversal of the lelative positions of the two 
tiunks may be readily explained as the result of incomplete torsion 
As the pulmonic and aoitic trunks, the first directly behind the second, 
began to rotate clockwise around each other, they were stopped m the 
earliest stages The pulmonic had moved a little to the left and ante- 
riorly, the aoitic a little to the right and posteriorly About 60 degrees 
of torsion had been affected, and theie torsion stopped, leaving each 
arterial trunk still m its wiong ventiicle One had then, in this case, 
a detoision defect of about 120 degrees 

So one finds, in confirmation, that the semilunar cusps in each great 
trunk had shifted then positions pait way aiound the circle The 
pulmonic tiunk should present an anteiioi, a right and a left cusp 
In the case m question, it presented a left, an anterior and a posterior 
cusp The aorta should have a posteiior noncoronaiy and a light and 
a left coronal y cusp, it had a light noncoionar}- and a posteiioi and 
an anterior coronal y cusp 

The pulmonic trunk enlaiged because it diained the entire left 
ventiicle and pait of the right The aorta was hypoplastic because it 
leceived only pait of the flow from the light ventricle The pulmonic 
excess spilled over into the aoita by way of the funnel-shaped patent 
ductus aiteriosus 

This third case stands between the fiist and the second The first 
represented a detorsion defect of 180 degrees In the second, torsion 
had been almost entirely completed, so that we had only a defect of 
60 degrees In the thud, it had only been begun, giving a detoision 
defect of 120 degrees 

CONCLUSIONS 

The puzzling picture presented by three cases of complex congenital 
cardiac anomalies have been analyzed as primarily based on detorsion 
defects The three cases express diffeient degrees of the anomaly 
The first was a complete, the second a slight, and the third an inter- 
mediate, detorsion Other defects were simply associated ones in the 
deficiency of vitality m vascular growth, or were secondary to the 
changes imposed by the detoision 
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A HANDY DOUBLE-PURPOSE HEMATOCRIT 

O B Pratt, M D , and H O Swartout, M S , Los Angeles 

Having had frequent occasion lecently to test blood both for the 
pel cent by volume represented by the cells and for the carbon dioxide- 
combimng power of the plasma we developed a simple piece of appaiatus 



Double-purpose device for testing blood 


vhich has pioved very convenient As it may at times be useful to 
others we describe it here 

For materials, one needs only a by 5 inch heavy-walled test tube, rubber 
stoppers and a graduated tube of the kind used in Sahli hemoglobinometers The 
use of Sahli tubes for such a purpose is not a new idea, but we have not elsewhere 
seen a method of mounting similar to ours 

■' Submitted for publication, Oct 19, 1929 

=* From the Research Laboratory of the White Memorial Hospital College of 
Medical Evangelists ' 
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The details of construction are shown in the accompanying diagram The rub- 
ber stoppers are readily shaped with the aid of a cork borer and a pocket knife 
The one in the bottom of the test tube fits snugly enough to prevent its falling 
out when the tube is inverted The upper one is fitted water tight The flange 
on this stopper prevents it from forcing itself down into the tube during centrifu- 
gation The device does not need to be taken apart for cleaning, and we have 
been troubled but little with breakage 

We take blood by venipuncture, oxalate it and after careful mixing, pipet from 
2 cc to 2 5 cc into the inner tube of each of a pair of these devices , we then 
centrifugate the preparation at high speed until there is no further noticeable 
diminution in the volume occupied by the cells The upper levels of both cells 
and plasma are easily read on the scales of the Sahli tubes, the per cent by 
volume represented by the cells being calculated from the averages of the values 
thus obtained The clear plasma is then pipetted off for use in the determination 
of Its carbon dioxide-combimng power in the regular way 
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THE INTRACELLULAR “SYMBIONTS” AND 
THE “RICKETTSIAE” S' 

R W GLASER, D Sc 

PRINCETON, N J 

Certain investigatoi s have been interested foi yeais in the so-called 
intracellular “Symbionts” and “Rickettsiae,” limited m their dispersion 
among veitebiates, but widely disseminated among invertebi ates In 
the lattei animals, the micro-organisms aie ordinarily regaided as 
innocuous parasites, commensals or true symbiotic forms, which live 
in a state of inutuahsin with their hosts A symbiotic relationship is 
usually assumed, especially by workers on the moie stiictly biologic 
aspects of the subject This attitude is founded principally on two 
geneializations (1) the adaptation between the invertebrate and the 
invader has, in most cases, leached a marvelous degiee of perfection, 
manifested by many morphologic and physiologic accommodations on 
the part of the host, and (2) the transmission of the micro-organisms 
to succeeding generations through the eggs of f\ery individual of the 
species has been established in a remarkably orderly, though as yet 
unaccountable, mannei 

Some of the micro-organisms in question, thiough the bites of their 
aiachnid and insect hosts, gam an entrance into the veitebrate body, 
where they either are destroyed or manage to survive, although inhibited 
to such an extent that no injury lesults Others appeal to be adapted 
to the vertebiate as well as, oi better than, to the inveitebrate host, and 
cause serious diseases among men and domestic animals In these 
cases of pathogenic effect, the parasites seem to be losing their peifect 
adaptation to the inveitebiate host, for every individual of the species 
IS not infected and, with one exception, transmission thiough the eggs 
has been abandoned Neithei the taxonomic status nor the food 
habits of the hosts can be con elated with the presence or absence of 
infection by “symbionts”, they occui within a gieat vaiiety of totally 
unrelated foims, within^ blood-sucking and nonblood-suckmg forms, 
within plant juice-suckmg foims and within carnivorous, heibivoious, 
coprophagous and omnivoious species 

Submitted for publication, May 31, 1929 

■■ From the Department of Animal Pathology of the Rockefeller Institute for 
Medical Research 
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It seems at this time advantageous to present a critical leview for 
the purpose of assembling the most important matteis, and to point out 
ceitam relationships and problems that have not been sufficiently 
emphasized The literature on the intracellular “symbionts” and 
“i ickettsiae” is extensne, foi this leason, I may neglect a number of 
minoi facts and points of view Also a few papers remained inaccessible 
to me, and in these instances the citations of other authois have been 
accepted Restiiction will also be practiced for the sake of concentiation 
on a circumsciibed gioup of problems that appear interi elated It is 
impossible at this time, foi instance, to discuss fully the interesting 
relationships that exist between unicellular algae and certain piotozoa, 
sponges, coelentei ates and woims It is also deemed advisable to omit 
a discussion of the mteiesting cecal bacteiia of ceitain heteroptera 
described b} Glasgow (1914), and the mici o-organisms found in a 
peciihai organ situated in the connective tissue of certain operculate 
land mollusks, fully treated by Me)'ei (1925) The lemaikable cases 
of extracellular symbiosis, as exemplified b) Cleveland’s work (1924, 
1925) on the piotozoa found within the alimentary tract of termites, 
will be onl}'^ biiefl} treated because they do not appear to come within 
the scope of this review 

THE INTRACELLULAR “SYMBIONTS”" OF INVERTEBRATE 

ANIMALS 

THE “PSEUDOVITELLUS” AND “SYMBIONTS” OF APHIDS 

The subject of intracellular symbiosis in the higher invertebrates 
had its inception in an observation by Leydig (1850), who found green, 
yellow 01 brown granular masses within the blastoderm stages of certain 
vnipaious aphid embi 3 'Os To Le 3 'dig, these masses appeared to he 
free between the cells and later weie comerted into large spheres 
which became enveloped by membranes and participated in the develop- 
ment of the reproductive organs of the insects Huxley (1858) 
described the structure in adult aphids and considered it an organ of 
inconstant form constructed of cells that enclosed 3 ^olklike spheres To 
this author, the spheres were identical with the true egg yolk and he 
derived the fat body from them Lubbock (1859) concurred with 
Huxle 3 Metschnikoft (1866), duiing his embryologic studies of 
Aphis losae and pelaigoni, had his attention attracted to a particular 
cell that occurred in the germinal invagination at the time of the forma- 
tion of the blastoderm This cell, which measured approximately 

1 Portier (1918) and Meyer (1925) called attention to the fact that “sym- 
biont” IS a misnomer, the Greek word for “companion” or “partner” being 
“simbiote ” Common usage, however, has soundly established the word “symbiont” 
unfortunately, so it will be retained throughout this discussion for the sake of 
preventing confusion 
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0 013 mm m diameter, contained, in conti adistmction to the othei 
cells, greenish oi yellowish granules It divided and foimed a number 
of greenish or yellowish cells, which en masse sepaiated from the 
remaining cells of the geim Balbiani (1866) also studied the stiucture 
and found that the lapidly dividing cells foimed a voluminous organ 
that lemained m close proximity to the developing repioductive system 
of the embryo This wiitei named the oigan in question the 
“pseudovitellus,” a name which has only recently been leplaced by a 
more appiopriate one (m)''cetoma oi mycetome) Balbiam investigated 
the embiyology of winter foims, m which phenomena occui somewhat 
different fiom those observed within the ova of vivipaious females 
He stated that within ovipaious females a small follicular cell glows 
toward the ovum until the two touch, then a fusion occurs The 
follictilai cell, howevei, does not lose its identity, but becomes deeply 
embedded within the egg yolk, while anchored to the follicular 
epithelium by means of a delicate stalk Latei, the poital of entiy into 
the blastodeim closes and the stalk is absorbed Thus Balbiam 
tiaced the oiigin of the "pseudovitellus” m ceitain aphids The obser- 
vation, if collect, is lemaikable, because it constitutes a case of the 
mheiitance of ceitam chaiacteis thiough somatic cells It is now well 
known that m many foims the “pseudovitellus” persists thiough 
embryologic development and with certain modifications maintains its 
identity even m the adult stage, but whethei tiansmission of an entire 
somatic cell to the next geneiation occurs in aphids, in the mannei 
described by Balbiam, remains m doubt Subsequently, "pseudovitelli” 
were found at the posterior pole within the eggs of ceitam cicadidae, 
cercopidae, psyllidae, aleyiodidae, aphididae, coccidae, etc , by Heymons, 
Porta, Pieiantoni, Sulc, Buchner and others Pierantom (1910) and 
Sulc (1910), independently, discovered that all these oigans harbor 
micro-oiganisms that morphologically lesemble m some cases eithei 
fungi 01 yeasts, in othei s bacteiia 

Buchner (1912, 1919), Uichanco (1924) and Klevenhusen (1927) 
contributed many details in their studies of aphids that lead toward 
a bettei understanding of the “pseudovitellus” and its contents Buchner 
designated the “pseudovitelli," “mycetomas” or “mycetonies,” and the 
individual cells of which they aie composed, “mycetocytes ” The 
inhabitants of the mycetocytes were called “symbionts” by Buchner and 
all other leceiit workers In the parthenogenetic foim of the aphid 
Maa osiplmm ienaceti,- Uichanco found two i datively laige m}cetomas 
m the abdomen Aftei biith the component units, oi mycetocytes, 

2 Macrosiphum tenaceti L was used primarily because it belongs to Apliidinae, 
one of the most primitive subfamilies of Aphididae Hence better prospects 
existed to observe characters that might otherwise be modified, obscured or ln>;f 
a result of specialization 
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appaientl}^ cease dniduig They, nevei tlieless, increase in size fiom 
about 42 to 45 ini cions, in the hist instai, to about 72 to 108 microns 
in the adult After the insect has matuied, these cells begin to 
degeneiate slowly until the end of the aphid’s life, when only a few 
remain Buchnei also found the cells of the ni}cetoinas in 
Di epanosiphum platanoides laige and possessing a coirespondingl}'^ 
laige nucleus, which usually contains a nucleolus Both Buchner and 
Uichanco never found the nuclei invaded by the symbionts Indeed, 
the immunity of the nucleus toward invasion has been observed by all 
woikers in this field In aphids, the cytoplasm of the m 3 ’-cetocytes 
IS filled with large micio-oigamsms that lesemble the yeasthke forms of 
ceitain fungi, but such heavily beset cells never show degenerative 
nuclear changes It has always been a maivel to me that such cells, 
packed with foieign bodies, can exist at all The symbionts themselves 
possess nuclei, and the figuies of nucleai division have been obseived 
in some of them Fission, and not budding, represents the usual 
method of leproduction within the host \^ariations in size of the 
fungi occur in separate mycetocytes, the round form investigated by 
Buchner measuies between 2 and 4 micions in diameter Occasionally, 
mycetocytes occur that do not possess a definite membiane Such cells 
are in the act of dischaiging a portion of their inhabitants into the 
blood, where free individuals are sometimes found Mycetomes and 
mycetocytes, with specific inhabitants, occur in eveiy individual of a 
particulai species of aphid whether amphigonous, male female or 
parthenogenetic A particulai siunbiont is always host-bound (excep- 
tion s}mbionts of mites) , the same foim is never found within different 
host species Two or thiee distinct species of symbionts aie, however, 
often found within one host This universal infection is primarily 
due to the fact that transmission from geneiation to generation has been 
established through the eggs Males also harboi mycetomas and 
mycetoc} tes with residents The organs seem to bear a close 
topographic i elatioiiship to the testes, but entrance of the symbionts 
into the spermatocytes and speimatozoa has never been observed Foi 
this reason, tiansmission of symbionts by the male is highl)'- impiobable 
The transmission occuis only through the -female, and in this mannei 
simulates a sex-hnked inherited character 

In vavnparous aphid females, Buchnei (1919) found that the egg 
prepaies itself piioi to infection The posterior section of the 
blastoderm of the embr }0 separates fiom the lest and temporarily 
fuses ivith the surrounding follicle cells At this time, the fungi aie 
found within certain ovarian tubule mycetocytes The suiface of one 
of these mycetocytes dissolves and the fungi pass over into the specially 
prepared blastoderm cells The invasion continues slowly and ceases 
when the embr 3 ^onic cells mentioned have become entirely filled Later. 
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the invagination of the germinal stieak occuis at this point, and the fungi 
aie carried into the interior of the embiyo dhe embryonic cells contain- 
ing the symbionts constitute the embryonic “pseudovitellus” or mycetome 
The foregoing inteipietation by Btichnei may be also the coirect one 
foi Balbiani’s work, in which he derived the “pseudovitellus” fiom a 
folhcLilai cell and desciibed its passage into the egg of ceitain oviparous 
aphids 

In the pai thenogenetic females of Maci osipliuin tanaceU, and some 
othei aphid species, Uichanco also found symbionts within ceitam cells 
of the ovarian folhculai epithelium, where they multiply lapidly and 
pioduce some swelling of the follicle adjoining the posterior pole 
of the enclosed egg The micio-organisms bieak thiough the thin 
epithelial cells and invade the posteiioi pole of the egg thiough a 
posteiioi opening in the peiiplasm The vitellophags, which Uichanco 
now calls “mycetoblasts,” aie atti acted to the micio-orgamsms and 
congregate around and between them in the posteiior half of the egg 
cavity This attraction of the “mycetoblasts” to the invaders simulates 
the behavioi of leukocytes in the piesence of foieign material 
(phagoc)tosis) The “mycetoblasts,” togethei with the egg cytoplasm 
with which they are in syncytium, and the enclosed symbionts, form a 
subglobulai mass In this manner, the anlage of the “pseudovitellus” 
IS established Celltilai diffeientiation of the anlage occuis after active 
mitotic division of the mycetoc 3 '-tes, shoitly befoie the metameiic 
segmentation of the geim band After differentiation of the oigan, the 
cells divide at least once during the embiyonic stages of the aphid, 
mci easing in number from about thiity or forty to about sixty oi 
seventy Aftei birth, the cells do not divide and the entiie oigan 
measuies appioximately fiom 1 to 2 mm in diametei On biith, the 
oigan IS lepiesented by a single mass of “mycetocytes,” but latei this 
mass divides into two latei al halves, appaiently as a lesult of piessuie 
exeited by the developing digestive tube At about the fouith mstar 
of the pai thenogenetic female, the mycetome becomes i educed to isolated 
gioups of two, thiee oi moie “mi cetocytes,” as a lesult of compiession 
by the overciowded and continually gi owing embryos within the mother 
At this stage, the cells aie laigei, showing an mciease from 42 or 45 to 
about 72 or 108 micions in diameter The oigans weie found by 
Uichanco to be well supplied with laige tiacheoles 

Within ovipaious females the situation vanes again, as shown by 
Buchnei for Drepanosiphum plafauotdes After the nutritive nurse 
cell stiands have been absorbed and the lumen of the ovaiian tubule 
has closed anteiiorly, sepaiatmg the developing ovum fiom its successoi, 
invasion by the fungi occurs Individual fungi appeal between the 
spaces in the follicle and the peritoneum, and are atti acted by and 
penetrate the surface of the ovum, ivhich invagmates a bit to receive 
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the invadeis The invasion of the ovum continues for some time, 
and the symbionts move anteriorly within it as if to make room for the 
succeeding individuals The penetration of the fungi cannot alone 
account for all found within the ovum at this stage , active multiplication 
of the symbionts must also play a part The wandeimg or invading 
forms appeal slightly different from the lesting forms within the 
mycetocytes of the adult Fiom the published figures, they seem longei, 
and many dividing individuals are evident The fungi are latei observed 
within the blastoderm, but the establishment of the embryonic mycetome 
of the ovipaious female has not been tiaced It apparently occurs in 
Drepanosiplwm platanojdes in a mannei similai to that desciibed 
by Buchner for the parthenogenetic females of the species, oi to that 
desciibed by Uichanco foi Maa ostphnm tanaceh 

Klevenhusen (1927) desciibed cases of monosymbiosis, disymbiosis 
and trisymbiosis in aphids, oi infection of the insects and their ova 
by one, two oi three distinct micro-oiganisms This writei suggests 
mechanisms to explain paitially the sortings, migiations and orderly 
arrangements of the micio-oiganisms within the eggs and embi)’-os 
He finds that the lelationships aie simplei in the primitive aphids than in 
those moie highly specialized So-called primary symbionts are found 
in all aphids These differ from host to host, but they are imariably 
lound, aie nevei degenerate and are located within ni}cetomes These 
primal y forms are considered the moie ancient phylogenetically because 
the)’- seem perfectly adapted to then hosts The secondaiy foims often 
show degenerating individuals, and are elongated, rod-shaped oi 
sausage-shaped These are not so well localized and may occur free 
within the body cavity, within blood cells, connective tissue cells and 
oenocytes or within syncytial cell masses (primitive mycetomes or 
mycetocytes) Klevenhusen assumes that the secondaiy forms enteied 
on the symbiotic relationship dm mg moie lecent times, because their 
adaptation to the hosts is less maiked than that of the primary foims 

THE MYCETOMAS ^ AND SYMBIONTS OF THE CICADIDAE, CERCOPIDAE, 
PSYLLIDAE, ALEYRODIDAE AND COCCIDAE 

Within Cicada oim, accoidmg to Buchner, conditions are complicated 
This insect is disymbiotic, i e , it possesses a mycetome and also uncon- 
centrated mycetocytes that are really certain cells of the fat tissue 
These mycetocytes haibor a totally different fungus fiom the one 
enclosed within the mycetome This fat body fungus was named 
Sacchai oinyces cicada') um by Sulc, and although the lymph appears fiee 
the symbiont is capable of wandeimg around among the vaiious fat 

3 The term “m 5 "cetoma” or “mycetome” has now cntirelj' replaced the older 
term “pseudovitellus ” 
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cells Some of these cells aie filled with Sacchai oinyccs cicadai itm , 
otheis contain only thiee oi four individuals The mycetome of this 
insect IS constructed of an epithelial outer layer of cells and an inner 
zone of morphologically diffeient ones A fungus occuis in the 
iniiei zone of cells immediately under the epithelial layer This micro- 
oiganism has a totall) diffeient aspect fiom the one found within 
the fat cells 

Infection of the ovum begins aftei certain yolk pieparations The 
fungi enter the follicle and then invade the posterior pole of the ovum 
At this point, masses of the fungus species derived from the mycetome 
accumulate with a few of the fat cell individuals Within the ovum, 
after matin ation, a distinct round mass is found composed of the two 
s} stematically distinct invaders, which segregate later dm mg embryologic 
development and follow separate courses 

In Aphi ophora sahas, anothei disymbiotic insect, belonging to the 
Cercopidae, a mycetome exists coiistiucted of an outer and an mnei 
group of mycetocytes Two invadeis occur within this mycetome, the 
peripheial cells contain one, which morphologically resembles a 
bacteiium, the inner zone contains another having a fungus form In 
the sexually matuie insects, a few symbionts are found free in the lymph 
and in females aie transpoited to the ova by this medium The 
folliculai epithelium is also infected with both forms, and when 
the invagination at the pole of the ovum ensues, the symbionts entei 
The symbiont mass, containing the two species, appeals, then, as a round 
ball in matuie eggs Buchner (1922) found that although both 
symbionts enter at the same time they lemain segregated within this 
ball 

Much the same conditions exist in the larvae of Psylhdae, in which 
the mycetome occupies a large part of the abdomen and is constructed 
of a peripheral and an inner zone of cells, each zone harboring a distinct 
species of fungus 

In some of the laivae of Aleyj odidac, which are monosymbiotic, 
Buchnei (1912) found a paired mycetome of a yellow, yellowish-brown 
or yellowish-red color, containing a single symbiont In male pupae, 
the organ grows and wandeis posteiioily toward the testes, which it 
completely suiiounds In females, in which the mycetome is much 
largei, a parallel phenomenon occurs The architecture of the psyllid 
ovaries corresponds to that of the coccid ovaries The oviduct has 
many side blanches which beai the ova and their nurse cells The 
nurse cells and ova are not differentiated as in othei forms, both 
possess propagative chaiacters, in other words, the nurse cells, often 
found in synapsis, are really oocytes The mycetome grows and moves 
posteiiorly as in males, its mycetocytes imade the cential portion of 
the ovar} and everywhere fill the spaces between the fine ovaiian tubes 
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This IS as far as the mattei was traced by Buchner in 1912 Pieviously, 
Signoret (1867) had recorded that he found the yellow body within 
the ovum in latei stages independent of the germinal stieak In 1919, 
Buchner resumed his obseivations on the aleurodids and discoveied that 
entire mycetocytes with then residents wandeied into the ova These 
somatic cells maintained themselves a while before they lost then 
identity within the othei embryonic cells This observation is ceitainly 
suggestive of the one repoited by Balbiani in 1866 for ceitain aphids 

In the coccids, which aie also monosymbiotic, closed complexes oi 
mycetomes aie unknown The fungi aie found within certain fat cells 
and are transpoited aiound within the fat tissue and within the lymph 
The invaded fat cells Buchnei characterizes as facultative mycetocytes 
to distinguish them fiom cells that aie obligatoiy, in other woids, are 
predestined at an early stage to be used by the symbionts Owing to 
the lack of restraint on the micio-oiganisms within the coccids, the 
formei escape into the body fluids and may be encounteied almost 
anywhere within the bodies of the insects When the females mature, 
the fungi are found between the nuise cells and the ova Each ovum 
invagmates at this point to leceive the invaders and also emits 
protoplasmic piocesses which engulf them Usually only a few 
symbionts, approximately fifteen, take part in this initial infection 

THE BACTERIOCYTES (mYCETOCYTES) AND BACTEROIDES (SYMBIONTS) 
OF THE BLATTIDAE AND EORMICIDAE 

Blochmann (1887) was the first to appieciate the significance of the 
bacteria-hke structures within the tissues and eggs of ceitain insects 
Wheeler (1889) also found and coiiectly interpieted similai structures 
within the egg of Blatta geimamca Cholodowsky (1891) agieed with 
the interpretations of Blochmann and Wheeler The elements are often 
referred to in the hteratuie as the bodies of Blochmann Blochmann 
emphasized the resemblance between bacteria and the stiuctuies dis- 
covered by him, and in 1892 expressed the opinion that they beai a 
symbiotic relationship to the insects in which they are found Later 
authors, Cuenot (1892), Henneguy (1904) and Prenant (1904), 
doubted the bacteiial nature of the Blochmann bodies and referred to 
them as bacteroides Blochmann found that in Blatta and Peuplaneta 
the central portion of single fat cell gioups is filled with straight 
or bent rods, from 6 to 8 micions long, which divide by fission Such 
cells are entirely filled and do not contain any fat or urate bodies as 
IS the case with the other cells of the fat body The nuclei of these 
cells are never obscured and appear perfectly normal In Peuplaneta 
07tentahs, these cells form a row and are suriounded by one-layered 
fat cells In Blatta geimamca^ seveial lows of these bacteriocytes 
traverse the fat tissue 
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Blochmann obsened that tiansmission of the bacteria occuis fiom 
one geneiation to anothei In Blatta, the young ova in the ovaiy are 
fiee, somewhat older ones show a few on their suiface The bacteiial 
rods multiply with the giowth of the ova, so that at fiist they foim 
a single-layei , later a several -la)^ered low around the peripheiy 
Blochmann found the rods only larely within the peiiplasm In mature 
ova and m lecently oviposited eggs, the layei is bioken, so that it 
appeals as if the multiplication of the rods cannot keep pace with the 
giowth of the eggs A diiect wandering of the bacteroides out of 
the host cells towai d the ova, through the follicle cells, was not observed 
During the development of Blatta geimamca, the lods he under the 
blastodeim, aftei its foimation, le, within the egg plasma Fiom 
here, they penetiate moie deeply and collect in the spaces formed by 
the flowing together of the }olk While this phase of embryonic 
development proceeds, the entodeim still persists on the ventral side 
of the egg When this glows dorsally, the bacteioides aie located only 
on the inner side of the ectodeimal fat body They fill certain 
'cells that penetiate this tissue, thus piesentmg the typical pictuie found 
in the adult animal 

In 1892, Heymons published some woik on foui species belonging 
to the geneia Blatta, Pciiplanefa and Ectohia He observed that in 
Blatta masses of the lods collect in the middle of the ovum at the time 
when the geiminal stieak begins to oveigiow the yolk In Ectohta, 
the lods are moie numeious than m Blatta, but at first they aie also 
scatteied on the surface of the ovum After the beginning of the 
foimation of the geimmal stieak all the rods concentiate in the middle 
of the yolk Thus, m contiadistmction to Blatta, the lemainmg paits 
of the ovum lemain entiiely fiee of bacteioides In this manner, a laige 
spheiical mass appears, which is augmented b} yolk cells oi vitellophags 

For a species of Pcuplancta, Buchner did not tiace the erents m 
detail However, in 1912, he obseived that the young oocytes weie 
free fiom infection The laigei ova showed each a numbei of lods 
at the surface, which were appaiently deiived from the bacteiiocytes 
(mycetocytes) of the mothei and must have wandered through the 
folliculai membiane Blochmann pieviously stated that he nevei saw 
the bacteiia in the follicle cells of Blatta gcivtamca Buchner, howevei, 
found the bacteioides of Peuplaneta not only extrafollicular, but also 
within the cells As the ovum glows, the bacteria at the suiface become 
much more numeious and foim a closed layer around the peiiphei} A 
congiegation of the micro-oi ganisms composing this layer next appears 
at each pole and many lods aie seen lying perpendicular to the sur- 
face of the ovum According to Blochmann, the actual infection of 
the egg occurs late, since the bacteria fiist appear actually within the 
egg aftei oviposition Buchnei agrees with this view 
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During the embryonic development of Poi plan eta, Heymons 
obseived the following facts In 3mung oviposited eggs, two principal 
bacterial concentrations aie noticeable, one at each pole The concen- 
tiation at the posteiioi pole latei shifts to a definite position at the 
posterioi end of the geiminal stieak At this place, the mass sinks 
into the }olk, and at the same time inci eases in volume owing to the 
multiplication of the vitellophags that imade the mass of micio- 
oiganisms The nuclei of the invading vitellophags become laiger than 
the nuclei of the outl}mg cells and divide amitotically The whole con- 
centration of bacteria and vitellophags migrates foiwaid through 
the yolk and fuses with the anteiioi concentration After the 
embryonic oveigiouth of the 3 oik the mass is found within the middle 
intestine The bacteiia now disperse centiifugally and in scoies move 
towaid the intestinal wall, while the Mtellophags degeneiate On 
reaching the intestinal wall, the micro-organisms penetrate the 
embr3^onic midmtestine and leach the fat bod3’’ where they enter ceitain 
cells, completely fill the cytoplasm of these, and consequent^ modif3'^ 
such cells morphologically and physiologically In other words, the3’^ 
tiansform such cells into bacterioc3des 

Fiom the outline piesented, it is seen that m loaches infection 
fiom generation to geneiation is piovided for by a series of definite 
events, appaiently not as complicated as in some othei cases, but 
interesting enough to stimulate eien the most phlegmatic imagination 
Maiw details in the chain of events are entiiel3 lacking, and if known 
would undoubtedly assist much in the pioper inteipretation Howevei, 
a morphologic stud3q such as the one just desciibed, can do no moie 
than hint at underlying causes How nonmotile elements are trans- 
poited along definite, and in some cases, at least, lather sluggish, 
channels and find then way fiom the adult host cells to the immatuie 
o\a and letuin is entiiely unknown One can postulate phagocytic and 
tiopic leactions, as well as other things, between the bacteria and the 
vaiious tissues involved, however, such speculations, while peimissible 
and stimulating, do not constitute pi oof 

The situation m roaches is interesting from another aspect These 
insects lepresent surMvmg members of an extraordinarily ancient 
group Man3'- extinct forms, with little change fiom the present ones, 
have been found in the caiboniferous rocks It would appear impoitant 
to examine some paleozoic and mesozoic cockroaches, of which nearl3'’ 
200 species have been described, in ordei to determine whether any 
evidences of formei inti acellular symbiosis or of actual parasitism 
exist If such evidences suivive, it would show the association to have 
aliead3^ been established appi oximately 200,000,000 or 300,000,000 3>'eais 
ago, an important historical fact for parasitology and bacteriology 
Paleontologists possess the necessai3'' technic for making extremely thin 
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sections of fossilized mateiial by a piocess of grinding, so that the 
deteimination outlined should certainly be attempted 

Among ants, Blochmann (1887) found that the eaily oia of 
Camponotus hgmperda and Foimtca fusca contained small lods At 
fiist, the follicle cells are filled w^th the micro-organisms, but later they 
leave these cells and collect and multiply at the posteiior vegetative 
pole of the egg Blochmann also found the rods in female larvae of 
Foiimca and Camponotus , so theie can he little doubt that the geneial 
condition simulates that found among the roaches Ants have not been 
lecently used as mateiial foi investigations on inti acellular s3anbiosis 

THE MYCETOCYTES OR BACTERIOCYTES AND THEIR INHABITANTS 
WITHIN BLOOD-FEEDING FORMS 

The inti acellular symbionts of blood-sucking foims have atti acted 
much attention within leceiit years owing to the fact that they eithei 
aie identical with micio-oiganisms known as “Rickettsiae,” or are often 
sufficiently similar, in many respects, to make a differential diagnosis 
impossible [Noguchi (1926) and others] A group of woikers placed 
certain inti acellular inhabitants among the symbionts Another gioup 
lelegated others to the “iickettsiae” for wholly unnatural leasons A 
separation of the intracellulai yeast and fungus foims fiom the 
bacteria-like stiuctures may be a perfectly natuial taxonomic pioceduie, 
but why the intracellulai bacteria-like micro-oiganisms found m 
arthropods are sometimes placed in the “iickettsia” gioup and at othei 
times not admitted seems incompiehensible The leasons undei lying 
such a separation, on close analysis, do not hold, because, as stated, 
they aie unnatural and a true classification is not built on convenience, 
but on phylogenetic relationships Some workers place the intracellular 
invaders of the bedbug and louse, etc , among the symbionts , others 
place the identical micro-oiganisms among “iickettsiae” It must be 
recognized that the underlying biologic principles involved in these 
two artificial groupings are identical and that further piogiess in classi- 
fication can only proceed by studying the detailed characteristics of the 
invaders and not solely the geneial reactions of the host Are the 
pathogenic and nonpathogenic protozoa or the parasitic and nonpaiasitic 
nematodes classified as sepaiate phyla, ordeis, families oi geneia almost 
exclusHely because of size diffeiences and on the effects they pioduce^ 
Since most of the liteiature on the intracellular symbionts has 
lemained detached from that on the “iickettsiae,” I have tieated them 
sepal ately By so doing, I feel that I have been enabled to do greatei 
justice to each group of woikeis and thus moie properly to emphasize 
the close relationships that exist than would be possible by the handling 
of the two fields as a single entity From the standpoint of con- 
servatism, the method adopted may also be commended because should 
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It be pioved latei that one or more of the “nckettsiae” aie not related 
to any of the intracellular symbionts, the whole subject will not haAe 
to be entirely disentangled again 

Work on the inti acellulai symbionts in blood-sucking foims 
probably had its inception in an obseivation by Schaudinn in 1904^ 
This investigatoi found that species of Cnlex and Anopheles possess 
esophageal evagmations which aie legulaily filled with Sacehai omycetes 
The yeasts are also found within the midmtestme of mosquitoes and, 
according to Schaudinn, are transmitted through the eggs In 1914, 
Schaudinn thought that the yeasts aided the digestion of blood in 
mosquitoes and fuithei attempted to show that the micio-oigamsms 
injected into the wounds by the insects, duimg the feeding act, weie 
in leality diiectly lesponsible for the itching and foi the subsequent 
development of wheals Buchnei (1922), howevei, also found and 
investigated the yeasts of mosquitoes, and showed that Schaudinn’s 
conception conceinmg the pathologic effects of these micio-organisms 
was incoiiect Buchnei discoveied that he could obtain the same effect 
by subcutaneously or mtraderinalty injecting into human beings extiacts 
from mosquito tissues not containing the saccharomycetes , indeed, tissue 
extiacts fiom species which do not suck blood and vliich do not 
harbor symbionts of any sort answeied equally well The phenomenon 
first investigated by Schaudinn is appaiently a leaction pioduced by 
the toxic effects of insect proteins or then cleavage pioducts 

Stuhlmann (1907) obtained some tsetse fly (Glossina hi evipalpis) 
material from Koch and described symbionts that he consideied piotozoa 
in greatly enlaiged cells of the midintestine Roubaud (1919) studied 
the situation carefully and found that in the midmtestme of Glossina, a 
zone exists in which the epithelial cells are from thiee to five times 
larger than their neighbois, extend far out into the lumen and form 
voluminous papillae These special epithelial cells aie filled with 
bacillary micio-organisms The inhabitants or symbionts aie libeiated 
from time to time by the disintegration of the cells that enclose them, 
and can be found fiee within the intestinal lumen of all tsetse flies 
The bacteiia measure from 3 to 5 micions in length, aie distinctly rod- 
shaped and often aiched oi flexed Although the lods appear to 
multiply by transverse division, Roubaud thought that they weie more 
closely 1 elated to the saccharomycetes because he also obseived unequal 
division or budding With this taxonomic interpietation, Buchner 
(1922) did not agree The symbionts aie found within the 
proventiicular cells and within the intestinal lumen of the larvae of 

4 Some observers claim that Koch first discovered intracellular micro-organ- 
isms in tsetse flies Since no accurate account of this discovery has been recorded 
by Koch himself, I am inclined to think Schaudinn should receive prioritv 
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Glossina, and weie tiaced thiougli the pupal stage to the adult 
Roubaud did not with certainty find the symbionts within the eggs, but 
felt that they must be tiansmitted, because extiemely young larvae 
aie infected This investigator also thought that the mici o-orgamsms 
aie 111 some way i elated to the physiology of digestion, and for this 
leason consideied them symbiotic Roubaud also lecoided finding 
S 3 anbionts in other Dipteia, namel)'', in Lipoptena ceivi and in 
Hippohosca eqiana 

Buchnei (1921, 1923) found a paiied mycetome containing 
symbiotic bacteria m both sexes of the bedbug (C^mex lectula}^a) 
The oigan is shaiply circumscribed and oval, and occurs in the thud 
abdominal segment to one side of the intestine near the leproductive 
organs It is of the same color as the fat body and can leadily be 
seen with a hand lens, measuring 5 mm long by 3 mm bioad The 
individual m}cetocytes (bacteiiocytes) aie laige polygonal, polynucleai 
cells, and their plasma is filled with lodlike micro-organisms and smaller 
lound or oval bodies On tntuiation, the mycetome leveals two types 
of lodlike bacteria A few aie thin, filamentous, motile lods, measuring 
from 3 to 7 micions long or longer, the others are shoitei and non- 
motile, and appeal to lepresent transition foims Between all these 
lods, minute round or oval foims exist These, as well as still other 
more highly lefiactn^e bodies, Buchnei could not interpret He also 
often encountered another bacteiium-like micio-oiganism appaiently 
distinct fiom the first This was a thin, oval foim, 3 microns in 
length, found within the m 3 xetocytes, intestinal epithelium, fat, 
spermatocytes, nurse cells, germ cells, oviduct and leceptaculum 
seminis No injury lesults to bedbugs fiom then infection by any of 
the bacteria-like mvadeis 

The ovaiian muse cells become infected with the S 3 anbionts at an 
eaily stage Fiom these, they pass ovei into the immatuie ova with 
the secretoiy sti earns Buchnei, howevei, also found still earlier 
stages that as yet had no connection with muse cells, infected It 
seems, therefore, that the eggs of the bedbug receive their quota of 
symbionts m two da 3 s This case is unique, for m all othei lecorded 
cases of symbiosis the ovaiian muse cells and nutiitive secietory 
streams leading fiom them lemain steiile 

In oldei ova, the symbionts congiegate at the posteiioi end under 
the suiface Dm mg the formation of the blastoderm they infect some 
of the cells, and when the invagination of the germinal streak occurs, aie 
found at the anteiior end of this Soon the infected cells and some 
of their paiasite-free neighbors are separated fiom the epithelial 
layer of the germinal streak and the amniotic anlage As aggregates 
of cells, they are forced anteriorly by the germinal streak, which is 
progressively sinking into the yolk When the germinal streak bends 
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into the characteiistic “S” shape, it also grows by these cell aggiegates 
and leaves them behind While this is proceeding, the symbionts 
multiply and form a definitely circumsciibed mass enclosed within typical 
bacteriocytes At this stage of development, the eggs of the bedbug 
are deposited The mass then divides into halves forming two distinct 
organs or mycetomes, which sink into the legion of the abdomen 
The mycetomes inciease in size with each instar This does not depend 
on a multiplication of cells, but is caused by a piogressive increase^ in 
the individual units due to several (from three to five) amitotically 
formed nuclei within each cell The organs aie well oxygenated thiough 
fine tracheae, which penetiate between the mycetocytes 

The first invader mentioned is also not entirely lestiicted to the 
mycetome and ovary Buchnei sometimes found the fat cells, the 
receptaculum seminis and the epithelium of the oviduct heavily infected 
Conditions within the bedbug aie complicated, and it is piobable that 
several species of mici o-orgamsms aie involved As will be shown 
later, the “iickettsiae school’' apparently encountered similar difficulties 
Buchnei ( 1923) also im estigated another blood-sucking heteropteron, 
namely, the tropical conorhinid, Tnatoma mcgista In this insect, no 
mycetome was found, but lodhke bacteria weie observed within the 
cells of the sahvaiy glands Within the parasitic larvae of 
Gash ophiltis eqm, howevei, a laige mycetome richly supplied with 
tiacheae was obser\ed by this same writer (1922) in the posterior 
end of the body This horse bot mycetome represents the laigest one 
yet described, measuiing 10 mm long by 7 mm broad Its cells 
contain threadlike bacteria The origin and development of the oigan 
have not been studied, but in the sexually mature flies that do not feed, 
the organ is lacking Hence, Buchner believed that a relation exists 
between parasitism by the fly and the piesence of the oigan HoweVei, 
some of the symbionts must surMve pupation m order to insuie 
transmission to succeeding generations 

Sikora and Buchner independently (1919) discovered mycetomes 
and mycetocytes m lice The genera Pcdicidus and Phthiuus each 
possess an unpaiied mycetome located within the midmtestine on the 
ventral side In Pedicidus hnmams capitis and in Pedicidus hmnams 
CO) polls, the human head louse and the human body louse, respec- 
tively, the mycetomes consist of small yellowish cell groups These 
mycetomes are not in diiect communication with the intestinal lumen, 
and the individual cells are inhabited by sausage-shaped and i od-shaped 
micro-organisms Plaematopmiis pihfeius is also endowed with an 
elongated organ neai the intestine Other species of Haematopinus 
studied do not harboi closed mycetomes, but possess single mycetocytes 
scattered over the entire midintestine embedded deej^ly between the 
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epithelial cells The oviposited eggs of all lice contain symbionts located 
within the yolk at the posterior pole 

Miss Florence (1924) carefully studied the symbiont situation 
within Haematopmus sms, the hog louse, also previously investigated by 
Sikoia, Buchner (1919) and Hindle (1921) She found the symbiont 
of the hog louse approximately 1 micion in width and showing great 
variety m length The mean length for the shoitest forms equals 
2 5 microns They aie gram-negative and resemble rods, clubs, pot- 
hooks and descents Shoit chains oi rod-shaped bacterial foims aie 
always piesent This observei found the symbionts present in the 
louse throughout its life history, located m mycetocytes on the wall 
of the midintestine A well developed mycetome is found m each 
oviduct of the females Miss Florence found that the symbionts were 
tiansmitted through the eggs She felt that a physiologic i elation 
exists between the symbionts and the digestion of blood, for the 
following reasons 1 The mycetocytes are found in the midintestine 
where digestion occuis 2 The increase of the symbionts is mechanically 
controlled through the rupture of the mycetocytes and the escape of 
the micro-organisms into the intestinal lumen 3 Careful provision for 
transmission to the next generation occurs 4 There is high mortality 
and an inability to laise a second geneiation when the lice are removed 
from their natural host and fed on man As an appendix to the last 
statement, it may be mentioned that Miss Florence succeeded in a few 
instances in real mg lice until matuie on human blood In such lice, 
she was unable to find symbionts within the stomachs oi within the 
eggs taken from the oviduct and uterus of the female A second 
generation of lice could never be reared on human blood 

So far as the physiologic relationship between the digestion of hog’s 
blood and the symbionts is conceined, the first fact observed by Miss 
Florence is suggestive, and the second one on the mechanical control 
of the micro-organisms may possibly be significant The connection 
‘ between points 3 and 4, howevei, I do not understand Caieful piovi- 
sion for transmission of micro-organisms to succeeding generations is 
piovided for m all cases in which this cuiious i elation between insects 
and lower forms exists The micro-oiganisms are often, in many foims, 
far removed from the alimentary canal and any of its adnexa The 
high moitality and inability experienced in laising hog lice on a foreign 
food IS a phenomenon often experienced among other insects that do 
not haibor symbionts and aie bound to a specific t 3 'pe of nutriment 
The disappeaiance of s}mbionts fiom lice fed on human blood may 
simply signify that what has been expel imentall) pioved to be injuiious 
to the host IS also injuiious to the adapted invader The same type of 
argument may really be applied to the first and second points also The 
conditions within the mycetoc}des located in the midintestine neai the 
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digesting blood proved an ideal environment, and for this reason 
tlie micro-organisms settled there That conditions are actually 
extremel}' favorable, under the louse’s normal food conditions, is mani- 
fested by the continued development of the micro-organisms to such 
an extent that the host cells harboring them i upture periodically 

Intiacellulai imaders among the highei invertebrates are not 
restricted to insects alone, but have been described as occurring in 
ticks, mites, leeches and mollusks Buchner (1922) discussed bacteiial 
“simbionts” in ticks (Ixodidae) The species investigated by him did 
not possess closed oigans or mycetomes, but mycetocytes within the 
malpighian tubules The plasma of these cells is filled with large 
numbers of threadlike bacteria often compressed into masses The 
micro-organisms appear within young ooc}d;es, in which they congregate 
in a definite zone Thus, tiansmission to future geneiations is assured 
Reichenou (1921, 1922) found mycetomes harboring “symbionts” 
in two blood-sucking gamasids, namel}^, Ltponyssus saiiiaj um (a parasite 
of the lizaid) and L muscidi (a parasite of the mouse) The mycetomes 
of the mites, thiee in number for each sex, border on the midintestine 
Reichenow believed that the cells of the mycetome are derived from the 
intestinal epithelium and emphasized tlie close relationship between the 
micro-organisms and the digestive activities of the host Reichenow 
often found two separate species of symbionts within the same species 
of mite, in other words, that disymbiotic relationships exist More 
remarkable than this, however, is the fact, never observed in insects, 
that in separate individuals of the host species totally different ln^ aders 
are often present dependent on the localities in which the mites were 
obtained Howevei, the descendants of a particular mite alwa)s harbor 
the same micio-orgamsms as the mother Four distinct invaders are 
found When two occur in one host, they are segregated in different 
cells and both occur within the three mycetomes to ^^hlch reference 
has been made The micro-organisms appear bacteria-like, often form- 
ing long threads, 57 microns long or less, which are coiled into spheres 
within the m 3 cetoc}d:es The ova at a ceitain stage are ejected fiom 
the ovai}' and he free in the body cavity in close proxinut} to the 
mycetomes At this time, the transfer of the sjmbionts occurs, long 
before the eggs are enclosed within their uterine choi ionic secietions 
By the time the ova reach the uterus, two species of symbionts may be 
found within the 3 mlk When the n 3 'mph hatches, the intestinal 
epithelium and mycetomes are alread 3 '^ formed Reichenow did not 
follow the S3mbionts into the embryonic m3’-cetomes 

Reichenow’s obser\ations on the invasion of the same species of 
mites in different localities b3’’ different S3anbionts is certainty interest- 
ing and ma 3 * show that particular races of the host species must have 
remained rather isolated from one another This, of course, can be 
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tiue only if the vertebiate hosts on whom the mites feed remained 
segregated It may not be amiss to suggest, however, that peihaps the 
symbionts obseived in diffeient localities may be identical, except for 
racial or type difterences pioduced by metabolic locality differences 
within the lespective hosts Indeed, Reichenow himself stated that a 
ceitain mite feeds on seveial distinct species of lizards An attempt 
should be made to cultivate and study culturally, biochemically and 
sei ologically the vaiious foims encounteied If cultures fail, light 
on the mattei might be obtained by the experimental introduction of 
the symbionts from one locality into the same species of mites fiom 
another by crossing Thus, a female haiboimg symbionts A and B 
fiom one place ciossed with a male harboiing symbionts C and D fiom 
another place would yield piogeny, males and females, with symbionts 
A and B only, if, as in insects, the tiansmission is effected through the 
female to males and females^ The lesult of such a cioss would not 
signify much If in mites, howeAei, both sexes transmit symbionts, 
one would obtain all four of the micro-organisms within the offspiing® 
If the micro-organisms are really distinct species, the two experimentally 
introduced foims will probably maintain their identity If the four 
symbionts are not distinct but simply environmental forms, the host 
will soon 1 educe them to two forms Of couise, it must be determined 
that the new host does not violently leact and destroy the foreign 
invader, but this supposition seems umeasonable because, in this case, 
the new and the former hosts aie identical species 

Reichenow (1922) also found symbionts in the leech, Placohdella 
catenigeia, a parasite of turtles The esophageal glands of this leech 
are really mycetomes filled with bacteiia-like forms Aftei the digestion 
of the blood has commenced, the micio-orgamsms aie also found in 
the posteiior end of the stomach This, Reichenow believed, shows 
that they have an important digestive function The authoi furthei 
made the geneial statement that bacteria are essential to all higher 
animal life and that in blood-sucking foims, or, in othei woids, 
in forms that feed on sterile food, bacteiial contamination is piovided 
for by the intracellulai symbionts It might, howevei, be well to call 
attention to the fact that Guyenot, Loeb and Northiop, Baumbeigei, 
Wollman, I and othei s have reaied many geneiations of seveial species 
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of flies midei absolutel} sterile conditions Fiiithermoie, it is known 
\Mtli certamt)^ that some of these insects in the wild state, and the 
same foims experimentally leaied AVithout micro-oiganisms oi then 
h3pioducts, do not harhor inti acellulai symhionts 

Reichenow found all \ery young leeches infected with symhionts, 
so that he felt faiil)'^ confident that the imadeis are transmitted from 
generation to geneiation From his sections, however, he was unahle 
to determine just when and how the transmission occuis 

A PRIMITIVE CASE OP INTRACELLULAR “SYMBIOSIS” 

In all the cases of intracellulai symbiosis discussed, the mechanisms 
evolved to assure tiansmission to succeeding geneiations aie rathei 
complicated A simple and peihaps recent stage in the evoliltion of the 
curious association is exemplified in Anobiuin pamceum, a small beetle 
commonly occuning in flour, ceieals, dried vegetables, etc Escheiich 
(1900) found ceitam cells in a section of the midintestine of all 
individuals of this species filled with yeasts undei going active multiplica- 
tion Transmission to succeeding geneiations is assuied, but the 
mici o-organisms stick to the outside of the eggs, they do not enter 
them The female eliminates the yeasts with the feces, and at the 
time of oviposition the chorion of the eggs liecomes contaminated On 
hatching, the larvae become infected as they gnaw their way out of 
the shell Buchner later found that the yeasts survive the metamorphosis 
of the beetle by invading the imagmal disks 

HISTOLOGIC TECHNIC 

Buchner (1923, 1925), Hertig and Wolbach (1924) and others 
have emphasized the difficulties encounteied during the process of 
fixing, sectioning and staining mateiial for studies on the intracellulai 
symbionts and their relations to the host Some of these difficulties 
are apparently those expeiienced by all workers lequiiing insects foi 
histologic or microscopic purposes, and are usually due to the presence 
of chitin in the epidermal layer and tracheae, which pi events the piopei 
penetration of fixatives and also causes further trouble dining the 
sectioning process With the exercise of patience and ingenuity, man} 
woikers have oveicome these obstacles in one way oi another Nevei- 
theless, the symbiont pioblems present a number of specific hindrances 
that are not so easily eliminated Thus, Buchner obseiv’^ed that fixed 
and stained material is often confusing, and that wdienev^er a heavy 
infection by symbionts occurs sections are frequently utteily hopeless 
Either the micro-organisms do not stain at all, although the host tissues 
stain perfectly, or they and the tissues absorb the dye to such an 
extreme that nothing can be observed If differentiation is then prac- 
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ticed, 01 if one decolorizes the symbionts to such an extent that one 
can actually observe some of the individuals and their structuies, the 
host tissues will often be completely destamed and oiientation is impos- 
sible This has frequently been my experience, as well as the experience 
of Buchnei, and also of Heitig and Wolbach, who found that the 
symbionts of the bedbug stain poorly in sections Investigators have 
theiefoie often been compelled to resort to a study of fiesh tissues 
in conjunction with those histologically piepaied Much has been 
learned by maceiating and triturating, in insect blood or in other 
isotonic fluids, excised ova, mycetomes or tissues containing individual 
mycetocjtes Often after such manipulations, the symbionts can be 
propel !)’• fixed and stained Little can be learned in this wajq however, 
concerning the embryologic phases, or the lelationships of host and 
parasite 

If sections aie piepaied, they should be cut as thin as is practicable 
foi a proper inteipietation of the host tissues and their relations, and 
they may be stained with Heidenhain’s or Delafield’s iron hematoxylin, 
some countei dje, such as eosin or orange “G,” being used Fixation 
of the tissues may be effected with Petrunkewitsch’s mixtuie, oi with 
Cainoy’s, Flemming’s oi Bourn’s fluid Before fixation, various open- 
ings must be made in the body if the whole insect is used, and befoie 
It IS embedded in paiafifin most of the epideimal chitin should be 
lemoved A method by Dahlgren (1898), combining parafifin and 
celloidin during the embedding process, pioves extremely helpful in 
handling heavily chitinized material and prevents the tearing of the 
1 ibbons 

Specially piepared sections, at times, reveal both intracellulai 
symbionts and mitochondria within the same cells When the symbionts 
are lod-shaped, flexed or filamentous in foim, as is often the case, the 
similanty between them and mitochondiia may be pronounced This 
fact has in the past caused much confusion Some workers have con- 
sidered mitochondi la to be bacteria , others have identified the symbionts 
of blattids and ants as mitochondria Moie lecently, the former view 
has been generally extended by Portier, Meves and Wallin, who claim 
that mitochondria aie in leality micro-organisms that symbiotically 
divell within all animal and plant cells Poitiei’s views, when they first 
appeared, in 1918, created so much inteiest that in 1919 the Biological 
Society of France appointed a commission to test them The experi- 
ments which were performed at the Pasteur Institute, showed that the 
so-called mitochondria cultivated by Portier from apparently sterile 
animal tissues were indeed bacteria that could be traced to contamina- 
tions Wallin (1922) again revived the matter His results were 
answeied by the counter-experiments of Cowdry (1922), who showed 
that mitochondria presented totally different micro-chemical and 
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tmctoiial piopeities from those of bacteiia Neveitheless, Wallin 
(1928) peisisted in his Mews and published fuithei experiments in 
then support 

So far as insect tissue is concerned, it can be stated that the 
intracellulai s)anbionts and mitochondria aie separate entities When 
tissues are specially prejDaied and stained with Janus green, mitochondiia 
aie found within almost all cells Undei such conditions, the cells do 
not leveal the class of micio-oiganisms heie discussed When the 
tissues aie piepared m anothei special mannei, the symbionts are 
leA'^ealed and not the mitochondiia The micio-orgainsms are ordinaril} 
restricted to particulai organs or to isolated cells, whereas the 
mitochondiia aie univeisal Lastl)% cells infected with symbionts aie 
usually packed with the mvadeis, little else being visible, except the 
nucleus Mitochondria, on the othei hand, do not completely fill the 
cytoplasm in this mannei 

REACTIONS or THE HOST TOWARD THE ‘'s\ JIBIONTS” 

The invertebrate host, although often appaiently ovei whelmed with 
S 3 mbionts, seems not to sufter any seiious consequences In othei 
woids, death of ceitain individuals directly traceable to infection b} 
s}mbionts has not been recorded Berlese (1906) estimated the numbei 
of fungi piesent in a single coccid, Cejoplastcs lusa, to be between 
60,000 and 70,000 cells It is lemarkable that in such forms as coccids 
and bedbugs, in which the blood distributes and generalizes the infec- 
tion, no ill to the animals can be obserAed These facts signify that 
the invaders and their activities may be inhibited oi controlled to a 
ceitain extent, othei Avise they would indefinitely multiply and destroy 
the host 

The mycetomes and mycetocytes shoAv deformation of plasma, but 
the nucleus usually divides normally The host is well adapted to its 
lesidents as evidenced by special receptoi oigans and cells, the 
m)rcetomes and mycetocytes, which aie well tracheated Complicated 
arrangements for transmission also exist and definite numbers of 
symbionts always enter the oi'^a at identical places, usually at the 
posterior pole 

In spite of these adaptations, certain indications exist that point 
to a survival of more serious injury and to the former parasitic 
tendencies of the invaders Developing mycetocytes often show an 
abnormal number of chromosomes In coccids, 100 chromosomes 
exist in these cells, in contradistinction to twenty Avithin the nuclei of 
the other somatic cells Schiadei (1920) also found that the 
mycetoc 3 i;es of Tualein odes possess double the number of chiomosomes 
as the other somatic cells Amitosis within the mycetocytes of 
Peuplaneta is rather a common occurience, and the tissues of Cime\ 
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react by producing multinucleated giant cells The nuclei of all infected 
cells become more heavily charged with chromatin, and fusions or 
agglutinations occur, forming large masses The nucleoli also often 
multiply abnormally, and complete nuclear degeneiation occurs at times 
Indeed, in Alewodes and m an Afiican Ctcada^ Buchner at times 
observed complete dissolution of nuclei and their cells Similar 
phenomena often occui in parasitic infections in other animals, and 
therefoie the abnormalities obseived m insects are suggestive The 
facts mentioned are woith consideimg befoie one accepts the populai 
mutualistic view 

ATTEMPTS TO CUT TIVATE THE INTRACELLULAR SYMBIONTS ON 

ARTIFICIAL MEDIUMS 

The cultivation of many of the inti acellular symbionts is highly 
desirable Each leal success would tend to dispel the notion, expressed 
by Cuenot, Pienant, Henneguy and others, that intracellular symbionts 
aie products of cellulai metabolism and not independent micro- 
oiganisnis It is, moreover, the only way in which it can be definitely 
established whether any particular host haibors one oi several distinct 
ln^ adei s In cases in which two or more morphologically distinct forms 
of fungi exist, the mattei may not be so important However, in the 
many cases in which invertebiates are found harboring bacteria-like, 
highly pleomorphic micio-oigamsms, often of small size, it is certainly 
important to know whethei one is or is not confionted with sepaiate 
species, or vaiieties, and whether a single species can be typed oi not 
into separate races This mattei is important piactically, for diagnostic 
purposes, in dealing with some of the pathogenic foims commonly 
known as “the rickettsiae ” 

By means of pure cultuies, it will fuither become possible to study 
the enzymic oi biologic activities of the symbionts, which may be 
coi related in some way with the metabolic activities of their hosts Such 
investigations might possibly enlighten us on the question of mutualism 

Some investigators, in fact, have approached the subject from the 
cultural side, but in most cases the leported successes could not be 
verified and weie invariably traced to contaminations It is not stiange 
that a group of highly adapted and specialized micio-oiganisms should 
present difficulties on artificial mediums This obstacle can probably 
be overcome only thiough the application of special methods and 
specialized food and temperatures 

Schwartz (1924) believed that every repoited success in the cultna- 
tion of the symbionts of aphids and scales can be traced to contamina- 
tions Buchner (1925) moie or less suppoited this view Javelly 
(1914) and Hertig (1921) also pointed out the pitfalls into which 
those investigatois fell, who desciibed successes in cultivating the 
bacteioids of the blattids 
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Bloclimann (1887), Foibes (1892) and Lindner (1895) weie among 
the fiist to attempt the cultivation of the inti acellular symhionts, hut 
were not successful Successful lepoits ha\e emanated from Moniez 
(1887), Escherich (1900), Beilese (1905), Conte and Faticheion 
(1907), Mercier (1906, 1907), Pierantoni (1910), PeUo (1916), 
Blues and Glaser (1921) and Schwartz (1924) Howevei, on the basis 
of the criticisms made by Buchnei, Javelly, Plertig and especially 
Schwaitz, it IS well to assume a sceptical attitude towaid all lepoits 
of the cultivation of mtracellulai symbionts Schwaitz’s work in 1924, 
however, because of its caieful execution, seems woith recoidmg m 
some detail This mvestigatoi used seven species of scale insects of the 
genus Coccus (Lecamum), two membeis of the genus Co oplasfcs and 
one of the genus Puhnnaiia Schwartz introduced the fungus 
symbionts, taken under sterile piecautions from the insects, into moist 
chambers containing lymph or othei special isotonic, well bulfeied 
mediums Of 552 such cultuies, only 6, oi 11 per cent, showed any 
growth Diiect isolation of the symbionts from the insect on nutrient 
agai 01 gelatin was not possible Aftei the few successful “takes” had 
been obtained, it was possible to adapt the micro-organisms to other 
mediums and obtain luxuiiant cultures Single cell isolations weie 
attempted, without success Appaiently, it is necessary to provide 
at least between ten and twenty cells in older to obtain a giowth In 
cultures, and within the insects, no spores oi resting cells were observed 
In insects aitificially killed, the symbionts giew to long septated cells, 
which produced bianchlike mycelia and died in from eight to fourteen 
days Schwaitz, therefore, belle^ed that the invadeis cannot stiivive 
the death of the host and lead a sapiophytic existence Schwartz studied 
the enzymic properties of foui pine cultures of the fungus, as well 
as its caibon and nitrogen lequiiements Since little is known con- 
cerning the metabolism of the host, the results with the symbionts must 
for the present remain indefinite However, the author stated that 
if the host derives any benefit at all, it consists in the bieakmg down of 
the end-pioducts of its metabolism by the fungi 

The repoits of positive cultuies in the literature haidly meet modem 
bacteriologic and mycologic standards Schwaitz’s work is probably 
an exception, and the lesults reported by Escherich, Beilese and Brties 
and Glaser may be sound, but in the light of moie lecent expeiience 
these results requiie verification In shoit, it cannot, to date, definitely 
be asserted that any mici o-oi ganism known as an inti acellulai symbiont 
has been cultivated outside the host body 

FURTHER REMARKS 

It IS clear from the preceding accounts that the phenomenon known 
as intracellular s}mbiosis is widespiead among invertebrates and piob- 
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ably even more widely disseminated than indicated at present It is 
interesting that this state of aftairs, with certain modifications, arose m 
nature again and again in totally uni elated foims This is no more nor 
less mysteiious, however, than the frequent and independent appearance 
of true paiasitism 

In 1920, I stated that the conditions now known as intracellular 
symbiosis had their origin m tiue parasitism, possibly in disease The 
facultative and obligatory mycetocytes, and the closed complexes known 
as mycetoraes, aie often regal ded as wondeiful adaptations oi residences 
fuinished by altiuistic hosts foi the benefit of benevolent organisms 
of another type Adaptations these structures are, it is true, but they 
undoubtedly lepiesent what remains of former forts and other defense 
works and aie not modem sanatoiiums In other woids, the structuies 
mentioned are survivals of pievious profound pathologic changes or 
lesions, originally effected by vigorous and highly parasitic micio- 
oiganisms That a balance has as yet not been peifectly established 
was emphasized with illustrations of abnormal numbei s of chi omosomes, 
amitosis, multinucleated giant cells and nuclear and cellulai disintegra- 
tion As will be shown latei, some of the micro-organisms involved 
m these changes are not showing the inevitable senile tiaits acquiied by 
prolonged sojourns within benevolent cells, but aie demonstrating 
extiaordinary vigor by making exclusions into the higher animals, in 
which they multiply actively, and incidentally create much suffeiing 

Buchnei, Reichenow, Roubaud, Floience and others are not 
impressed with the hypothesis of parasitism The phenomena also 
appear to them too orderly for a senseless commensalism, although the 
supposed benefits which the host and the invadeis derive aie admittedly 
by no means clear The proximity of the micio-oiganisms to the 
alimentaiy canal in blood-feeding forms is considered evidence that 
a close physiologic lelationship to nutrition exists As pointed out 
pieviously, the micro-organisms probably settled wheie they did because 
of the presence there of favorable food, and not because then activities 
were essential to the well-being of the host 

Just how transmission through the egg became established is not 
known, but in the primitive case of Avobinm pamcenm we have one 
possible and suggestive step in the process At any rate, the hosts 
reacted by gradually inhibiting the invadeis to such an extent that 
the lattei were rendeied practically haimless This defensive ability 
became heritable, but owing to the fact that an oiderly tiansmission 
through the egg became established at the same time, the invaders 
could not be eliminated entirely Foi these probable leasons, eveiy 
individual of the species is infected toda}’^ 

Tine symbiosis, or the association of plants, of animals and of 
animals with plants for recipiocal advantages is of rare occurrence 
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in nature As discussed by Hertwig (1912) and by Wheeler (1923), 
social animals fiequently not only gathei and hold certain animals in 
bondage, but even protect and seive them, as in the inteiesting associa- 
tions of ants with plant-hce, oi even ants of other species Such 
associations coriespond rather to the domestication of animals, or to 
slaveiy, as practiced by man The ants caie for the plant-lice because 
of an evolved tiopism (tiophotaxis, tiophobiosis) foi the secreted 
honey dew, and steal the pupae of other ants and leai them, to use 
them latei in then own serMce This condition of affairs rests, 
consequent!}, not on equal lights, since the one animal, the ant, brings 
about the association, while the othei is passively led into it 

An instance of most complete equal rights or true symbiosis is 
furnished by a heimit ciab and an actiman, Eupegiiuis puhescens and 
Ep^coanthus amaicamis The hermit ciab inhabits a snail-shell fioni 
the opening of which only his legs and pmceis protrude On this 
shell, an epizoanthus becomes attached and by budding soon coveis it 
with a colony of polyps The actiman is carried from place to place 
and shaies the food which the ciab captures The polyps protect the 
crab with then nettle cells, while by giowth they increase the size 
of the shell occupied by the hermit, thus saving him from constantly 
finding new abodes and from peiiodically exposing his soft abdomen 
to enemies EpisoantJws undoubtedly began this mode of life as a 
paiasite, indeed, it is really a paiasite still, but since the association 
pioves mutually beneficial it is legarded as a case of symbiosis Thiough 
evolutionary adaptations, the association has undoubtedly been modified 
and improved 

Another case of tiue symbiosis is the inteiesting example elucidated 
by Cleveland (1924, 1925) It has long been known that tei mites 
haibor several large species of protozoa within their alimentaiy tracts 
Cleveland discovered that he could defaunate the tei mites by incubating 
the insects, by starving them oi by subjecting them to an atmosphere 
in which the oxygen tension had been raised When such tei mites 
were so defaunated, they were no longer able to digest the cellulose 
in the wood on which they feed Cleveland demonstiated that the 
protozoa are indispensable to the life of the tei mites It is safe to 
conclude that the termite is likewise indispensable to the piotozoa, 
because the symbiotic foims encounteied aie highly specialized and 
incapable of a fiee sapiophytic existence 

Wheelei, m his studies on the lelations of social to othei insects, 
stated that symbiosis is piobably nevei realized m its ideal form, unless 
we except the intraspecific lelationships of such social animals as the 
termites, wasps, bees, ants and man Symbiosis between separate 
species IS lare in nature, as was shown, and when it does occui is by 
no means a perfectly evident recipiocity 
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On the basis of this discussion, it seems best, therefoie, to lefiain 
fiom widely propagating the notion that the intracellular inicio- 
organisms widely disseminated among insects are in mutualistic lela- 
tions with then hosts While such lelations are within the lealin of 
possibility, little proof for these contentions exists Strong (1925) 
pointed out how m the tiopics free-living sapiophytic spirochetes often 
become parasitic through a commensal stage It lequires no gieat 
effort to imagine the passage of parasites thiough a commensal stage 
which at length teimmates m symbiosis However, pi oof of a state 
of symbiosis must be piesented 

For years, Hydia vindts was supposed to live symbiotically with 
ceitain intracellular algae As is now well known, some glyceiine 
(0 5 to 15 per cent) was added to the culture watei, the algae dis- 
appeared from the animals and the now colorless hydra lived perfectly 
well Also, when ceitam protozoa and actinians that harboi algae are 
held in the dark, they become free of the invadeis and proceed to live 
and repioduce noimalh'- It may be possible to attack the problem 
of the supposed intracellular symbionts in a similar mannei In the 
case of Anobttmi, the chorion of the eggs can ceitainly be washed fiee 
of adheiing yeasts In othei cases, Cle^ eland’s technic or radiation 
might be tried In laige insects in which large m>cetomes occui, 
excision of the oigans might piove just as instiuctive as the castiation 
practiced so successfully on a vaiiety of insects 

Many other matteis pei taming to the intiacellulai invadeis require 
explanation In leeches, mites, ticks, lice, bedbugs, tsetse flies, ants 
and blattids, the micio-oigamsms morphologicall) lesemble bacteiia, in 
cicadas, coccids, aphids and some othei forms, they lesemble yeasts 
and the highei fungi Until most of these foims aie artificially cul- 
tivated, little can be known concerning their true taxonomic position 
and biologic activities Cultuies will also settle the affinities of the 
forms found in cases of disymbiosis and trisymbiosis Here lies an 
extensive field for entomologists interested in bacteriology and mycology 

What becomes of the micro-oiganisms when the host dies was 
answeied foi certain foims by Schwaitz, who found that the invadeis 
die, thus precluding a saprophytic existence for the species living today 
This may, however, not be ti ue in all cases 

The definite and orderly wandeiings, or lather the passive tians- 
portations, of the micro-organisms within the bodies of their hosts 
IS puzzling, especially when one lemembeis that iieaily all the foims 
investigated are nonmotile Transpoitation must be furnished in some 
way, but how^ The invaders enter the egg at a pi escribed place and 
in most cases follow definite loutes until the}'^ locate within the 
m}cetocytes and mycetomes Later, when the animal matures, they 
again follow definite channels until the eggs are reached and no egg 
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escapes infection In disymbiotic animals, sometimes both foims enter 
in a mixed condition We are almost entirely ignoiant of the factois 
that sepal ate them and permit one to go to certain fat body m3^cetocytes 
and the other to form a mycetome Within the eggs, tiansportation 
by the vitellophags is possibly often furnished, and within embryos 
migrating and shifting cells ma}'’ constantly pioMde the necessai} 
energy Aftei birth, the phagocytes and lymph also piobably play a 
decided role No definite knowledge, however, exists about these 
matters 

When did the lelationships discussed fiist oiiginate^ As pieviously 
suggested, an examination of ceitam fossil aithiopods might shed some 
light on this matter 

I have criticized the symbiotic hypothesis, but am inconsistent and 
retain the old teiminology This is a conservatne and convenient 
proceduie, conservative, because it is not certain that some of the 
micio-organisms aie not s}mbionts, and I merely caution against the 
surety with Avhich the} ha\ e been pi onounced such , convenient, because 
woikers everywhere use the words “symbiont” or “symbiote” fieely 
and a change to, foi instance, “mild paiasite” or “harmless commensal” 
might pioduce more confusion Experiments may finally settle the 
terminology as well as solve some of the problems iiiAolved 


(To he concluded) 



Notes and News 


University News, Promotions, Resignations, Appointments, Deaths — 
On December 9 the graduates of the school of medicine of the University of 
Michigan presented to the university a portrait of Frederick G Novy, professor 
of bacteriology and director of the hygienic laboratory, in celebration of his sixty- 
fifth birthday Doctor Novy has been a member of the medical faculty of the 
university for forty-three yeais 

The Philadelphia Pathological Society has awarded the Gerhart medal to 
Eugene L Opie, professor of pathology in the University of Pennsylvania 

William F Petersen, Chicago, and Karl V Weller, Ann Arbor, Mich, are 
president and secretarj'’, respectively, of the American Society of Experimental 
Pathologj’’, the next meeting of which will be held in Chicago m 1930 

Kenneth N Lynch, professor of pathology m the medical college of South 
Carolina, has been elected president of the American Society of Tropical Medicine 

Joshiki Morishita, assistant in bacteriologj*^ at Yale University and engaged in 
the study of dental bacteriology and pathology, has died at the age of 33 years 

At Columbia University, New York, Hans Smetana has been appointed assistant 
professor of patholog}"^, and Claus W Jungeblut associate professor of bacteriology 

New Department for Research in the Toledo Hospital — This department, 
which IS built in association with the new hospital, occupies 60,000 cubic feet of 
space and contains laboratories and rooms for animals Adequate facilities are 
provided for local physicians who wish to do experimental work 

Brown Orthopedic Research Fellowships — These fellowships, the income 
of which IS §2,400 a year, are open to physicians and surgeons throughout the 
country, regardless of race, creed or color Two fellowships are awarded each 
year, not later than December 25 For particulars address the Director, Hospital 
for Joint Diseases, Madison Avenue and 124th Street, New York 

Permanent Science Fund — This is a new fund for advancing scientific 
research As trustee of the Permanent Science Fund, the Boston Safe Deposit 
and Trust Company will receive in trust gifts and bequests The income will be 
paid over to the American Academy of Arts and Sciences for disbursement in 
the aid of scientific research Applications for grants-in-aid should be addressed 
to the committee on the Permanent Science Fund, 28 Newbury Street, Boston 

Blood Grouping — Under the leadership of Dr T Madsen, president of the 
committee of hygiene of the League of Nations, and with the collaboration of 
leading serologists m a number of different countries, including the United States, 
the test serums, Anti A (group 3) and Anti B (group 2), are being standardized, 
no doubt with the purpose of recommending the use of a high-titered serum of 
definite strength iii carrying out the blood groupings previous to transfusion This 
plan of using high-titered serums for the groupings has already been followed in 
a rough way by some institutions The Cooperative Blood Donors’ Bureau, which 
was established m New York City last year under the auspices of the committee 
on blood grouping of the National Research Council, is suppl 3 nng such serums 
which are capable of clumping an equal volume of the respective corpuscles on the 
slide in five seconds Only a relatively small percentage of persons of the two 
groups possess such active serum The use of these standard serums will greatly 
shorten the time necessary for grouping blood and will lessen the number of 
mistakes made in this test 



Obituary 


HARRY TAYLOR MARSHALL, MD, 

1875-1929 

Hany Taylor Mai shall, Walter Reed piofessor of pathology and 
bateriology in the Universit} of Virginia, died on Nov 8, 1929, in 
Pans He iias boin in Baltimore, May 19, 1875 His father, Chailes 
Marshall, was biographer and chief of staft of Geneial Robeit E Lee 
He secured the A B degree from Johns Hopkins University in 1894 
and the M D degree four years later He was intern m the Johns 
Hopkins Hospital, fellow and later assistant m patholog}^ and from 
1903 to 1906 mstiuctor in medicine and pathology m the Johns Hopkins 
School of Medicine During 1903 and 1904 he served also as piofessoi 
of pathology m the Baltimoie Medical College The yeai 1901 to 1902 
he spent with Paul Eihch m Frankfort-on-Mam on a traveling fellow- 
ship from the Rockefeller Institute In the autumn of 1903 and the 
summei of 1904, he worked in Montana on the loco-weed disease of 
cattle as special pathologist foi the United States Depaitment of Agri- 
culture The lesults of these studies are summarized m volume 25 of 
the Bulletin of the Johns Hophns Hospital In 1906, he was appointed 
professor of pathology m the Univeisity of the Philippines, and at the 
same time he served also as pathologist to the Bureau of Science and 
for one yeai as secretary and registiar of the College of Medicine, 
Manila He returned m 1908 to accept the Walter Reed professorship 
of pathology and bacteriology m the Univeisity of Viiginia, where he 
lemamed the lest of his life 

He was a member of the Viiginia Tuberculosis Commission from 
1915 to 1918, and during the last two years he served as diiectoi He 
was a member of the Virginia State Board of Health from 1916 to 
1924 He was president of the American Association of Pathologists 
and Bacteiiologists m 1922, chairman of the section on pathology of 
the Southern Medical Association in 1928 and secietary in 1929 

Dr Marshall gave himself unsparingly to every cause that seemed 
to him to he woith} of his efforts and his death is a great loss 

H E Jordan 





Abstracts from Current Literature 


Experimental Pathology and Pathologic Physiology 

The Aging or Heart Muscle Alfred E Cohn, Am J M Sc 177 619, 
1929 

Old age IS discussed from a biologic point of view and various theories are 
presented Certain diseases appear to depend for their explanation on the proc- 
esses of growth rather than on accidents dependent on the external environment 
In the light of these theories, certain cardiac maladies m which pain is a promi- 
nent complaint and which occur m advanced years take on a new and different 
meaning, not only in the comprehension of their pathogenesis, but also in the 
provision for their relief Pearl Zeek 


Asthma and the Vagal Innervation to the Bronchi Harr\ T R 
Mount, Am J M Sc 177 697, 1929 

Stimulation of the vagi in animals often produces changes in the lungs, such 
as bronchial constriction, bronchorrhea, cellular infiltration and emphysema, simi- 
lar to those seen in asthma In the dog, the fibers involved can be sectioned 
without untoward symptoms These experiments suggest a procedure that might 
be considered in certain cases of asthma Pearl Zeek 


The Pancreatic Triad W N Boldyreff, Am J M Sc 177 778, 1929 

Complete loss of pancreatic 'fluid, either through pancreatectomy or fistulae, 
produces a “pancreatic triad” of (1) rise m the percentage of blood sugar, (2) 
decrease of the blood coagulabilitv and (3) leukocytosis Pearl Zeek 


Increase in Blood Sugar Following the Ingestion of Glvcerol Julius 
Berber and Sophie Rabinowitsch, Am T Med Sc 177 827, 1929 

Glycerol given to a human being on an empty stomach will produce hyper- 
glycemia The extent of the hyperglycemia is in direct ratio to the disturbance 
of carbohydrate metabolism of the particular person In the more progressive 
cases of diabetes, the glycerol may produce glycosuria, as well as hyperglycemia 
These facts warrant the conclusion that in the human body, glycerol is converted 

into dextrose . > o 

Authors Summary 


Systemic Histamine-Like Reactions in Allergy Due to Cold Bavard 
T Horton and George E Brown, Am J .M Sc 178 191, 1929 

Six cases are reported in which local and general symptoms of cold allergy 
were exhibited The local effects on the skin were pallor during the period of 
exposure, and subsequent redness, swelling and increased heat of the hands after 
removal from the cold A characteristic systemic reaction appeared, following 
a latent period of from three to four minutes, which was characteristic of that 
produced by histamine There was a fall m blood pressure, a sharp rise in pulse 
rate, flushing of the face, a tendency to sjncope, with transitory recovery in from 
fifteen to thirty minutes Complete recovery from the local reaction occurred 
m from twelve to twenty-four hours The experimental work which was carried out 
gave evidence of the chemical nature of these reactions, and strongly suggested 
the release of a histamine-hke substance m the skin following exposure to cold 
this substance, when carried m the general circulation, produced a reaction char- 
acteristic of histamine These cases are amenable to treatment By daily immer- 
sion of the hands in cold water, decreasing m temperature, for increasing periods 
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excellent results ma 3 be obtained These clinical observations are further con- 
firmation of the work of Lewis and his associates on the presence of histamine 
or allied substances in the skin of human beings Authors’ Summary 

Familial Glvcosuria Report or a Large Family H AI Babcock, Ann 
Int Aled 2 923, 1929 

Eighteen members of one family (representing 58 per cent of the persons 
studied) were found to have a reducing substance m the urine in the absence of 
other sjmptoms or signs of diabetes mellitus The gljcosuna was present in 
four generations Walter AI Simpsox 

Bvsa.l AIetabolism ik Pol\c\themia A^era T L Bliss, Ann Int Aled 
2 1155, 1929 

Of twenty-three patients with poljc\themia vera, 15 (65 per cent) showed an 
increase of the basal metabolism rate above the normal range of plus 10 per cent 
There is no constant relationship between the basal metabolism rate and the 
increase in blood volume, the cell volume, the er 3 throcyte count or the concen- 
tration of hemoglobin Walter Af Simpson 

• 

The Ixeffectr eness of High Doses or Iron in Curixg Anemia in the 
Rat J AVaddell, H Steenbock and E B Hart, J Biol Chem 83 
243, 1929 

Iron salts which ha\e been carefull 3 purified from contaminations of copper 
salt are ineffective for the correction of the anemia induced m 3 'oung rats by 
maintenance on a milk diet Arthur Locke 


Further Proof That the Anemia Produced on Diets or AA'hole AIilk 
AND Iron Is Due to a Deficiency of Copper J AA''addell, H Steen- 
BOCK, C A Elvehjem and E B Hart, J Biol Chem 83 251, 1929 


Young rats which have become anemic after maintenance on a diet of whole 
milk and iron show an equallv rapid return to the normal after the addition to 
their ration of liver, liver extract, liver ash, the copper-containing fraction of 
that ash or equivalent preparations of copper sulfate “This is additional and 
comuncmg proof that the deficiency of this basal diet is woiganic m nature and 
that this inorganic deficiency is copper onb ’’ Arthur Locke 


The Effect of A\ itaviinosis on Hematopoietic Function B Sure, AI C 
Kik and D J AA^alker, J Biol Chem 83 375, 387 and 401, 1929 

There is no relation between vitamin A deficiency and pernicious anemia 
Deficienc 3 ’- of either vitamin A or vitamin B may be reflected in a slight initial 
anemia, followed by a later increase in tlie red cell count, w^hich is occasioned b 3 ’^ 
the associated anh 3 dremia Vitamin E appears to be wuthout effect on the hema- 
topoietic function ' Arthur Locke 


Effect of Histamixe and of Local Ixjury on the Blood A^essels of 
THE Frog R T Grant and T Duckett Jones, Heart 14 339, 1929 

Local injur 3 ' to minute vessels of the frog’s tongue causes (a) a local and 
active dilatation independent of the nerv'ous S 3 "stem and (b) a surrounding sec- 
ondary dilatation dependent on the integrity of a local nervous mechanism and 
^ corresponding to the “flare” of the human reactions The local reaction is caused 
not by direct injur 3 to blood v^essels but to some chemical substance released from 
the damaged tissues In the human being, this substance is probably histamine 
However, histamine causes no dilatation of the frog’s blood vessels, either when 
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applied locally or given intravenously The effect in the frog is probably due 
to a base of the histidine-arginine fraction from skin extracts of the animal 

Pearl Zeek 

Efeect or Ergosterol on the Aorta of Rabbits R Mancke, Arch f 
exper Path u Pharmakol 141 228, 1929 

On addition of irradiated ergosterol to the food of rabbits, marked calcifica- 
tion of the aorta with aneurysmal dilatation resulted regularly 


Thyroid Gland in Pregnancy and the Reaction of Reid-Hunt R 
Bruehl, Klin Wchnschr 8 254, 1929 

The resistance of mice against acetonitril poisoning is increased, not only 
after feeding thyroid substance, but also after giving blood taken from cases of 
hyperthyroidism An increased thyroid function in pregnancy is generally accepted 
The blood from pregnant women was given to mice by mouth and later by 
subcutaneous injection, and the reaction of Reid-Hunt was determined in the 
animals No substances which increase the resistance of mice against acetonitril 
poisoning could be demonstrated in the blood of pregnant women 

Therefore, an increased thyroid function in pregnancy is questioned, in spite ‘ 
of the enlarged thyroid gland, the elevated basal metabolism and the high level 


of iodine in the blood in pregnant women 


C A Hellwig 


The Functions of the Stomach in Heart and Kidney Diseases J 
Fliederbalm and N Pi^^nko, Klin Wchnschr 8 1076, 1929 


Diseases of the heart and kidneys without edema and uremia are not asso- 
ciated with variation of the stomach function When kidney insufficiency is 
associated with increased blood urea there is often an increased excretion of 
urea bv the stomach With cardiac and renal edema, the acidity and the chloride 
content of the gastric secretion are diminished and the excretion of neutral red 
after its injection into muscles is delayed These disturbances do not occur when 
the edema is caused by local ulcerations The variations in stomach function are 
independent of the intensity of the lesions of the heart and kidneys They are 
parallel with the edema of the skin, the dryness of the mouth and with the 
oliguria These may precede the appearance of the edema, and the results justify 


the conclusion that extrarenal factors are important in the origin of edema, as 


stated b} V olhard 


Authors’ Summary 


The Rh\tiimic Function or the Li\er and Its Significance for Carbo- 
hydrate Metabolism in Diabetes and Insulin Treatment E Fors- 
CREN, Klin Wchnschr 8 1110, 1929 

That food intake is the regulating factor of the liver function and of the internal 
metabolism has been given too much emphasis Consideration must be given to 
the fact that the liver has the rhjthmic function of alternate assimilation and 
dissimilation, which to a certain extent is inaependent of food ingestion This 
rhythmic function of the liver certainly is important in carbohydrate metabolism, 
under normal conditions, as well as m diabetes The administration of insulin 
should be correlated not only with iood intake, but especially with internal 
metabolism , , ^ 

Author s Summary 

Behamor or Cholesterol Esters in the Serum with Liver Disease 
H Wendt, Klin Wchnschr 8 1215, 1929 

While the bile of man has a cholesterol ester splitting ferment and therefore 
contains onl) cholesterol, the bile of dogs has both cholesterol and cholesterol 
esters, but no ester splitting ferment Eien the dog’s Iner has little ester split- 
ting ferment After ligation of the ductus choledochus in dogs bile enters the 
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blood, and there is a parallel increase of cholesterol and cholesterol esters In 
man, especially with severe icterus, there is commonly a diminution of the choles- 
terol esters This difference m hosts is correlated with the cholesterol ester- 
sphtting ferment of the bile in man Author’s Sumaiary 


The Lactic Acid Variations of the Blood in Morbus Basedowi in Rest 
AND During Work A Bier, Khn Wchnschr 8 1306, 1929 

The lactic acid content of tlie blood of patients Avith morbus basedowi during rest 
IS regularly increased It is either above or at the upper normal limits With 
slight effort which m health is scarcely work there is such a marked increase of 
the lactic acid content that it must debilitate and explain the easily produced 
fatigue This increase is proportional to coincident variations in oxygen 
consumption Author’s Summary 


Relation of Heredity and Age to Occurrence or Juvenile Diabetes 
Mellitus R Priesel and R Wagner, Khn Wchnschr 8 1398, 1929 

The maximum incidence of juvenile diabetes mellitus in the thirteenth j'ear 
indicates a close relationship between the number of available islets and growth 
There is alwaj^s a congenital deficiency of islets The manifestation of latent 
diabetes is dependent primarily on the number of available islets Juv'enile dia- 
betes often IS actually not progressive, but only appears to be so It is hereditary 
like deformity Hereditary relations were established in 27 per cent The greater 
incidence (43 per cent of their cases) of heredity in diabetes among Jews is due 
to inbreeding Diabetes mellitus is inherited as a recessive, as well as a dominant, 
character Authors’ Summarv 


Pathologic Anatomy 

IMeconium Ileus with Congenital Stenosis of the Main Pancreatic Duct 
Borris a Kornblith and Sadao Otani, Am J Path 5 249, 1929 

A case of meconium ileus is presented with the rare anomaly of congenital 
stenosis of the duct of Wirsung The absence of pancreatic juice caused inspissa- 
tion of meconium, with subsequent intestinal obstruction, ileus and perforation 

Authors’ Summary 

The Percentage of the Different Tapes or Cells in the Male Adult 
Human Hypophysis A T Rasmussen, Am J Path 5 263, 1929 

The necessity of a more accurate estimation of the relative number of the 
different types of cells m the anterior lobe of the hypophysis in man is evident from 
the great divergence of opinion that exists even among recent writers in regard to 
what should be considered normal proportions, and from the greater attention that 
is being paid to pathologic conditions of this organ The results of making a 
differential count of the chromophobes, acidophils and basophils in the hypophyses 
of 100 selected and supposedly normal male adults m cases of sudden and accidental 
death, m which the tissue in general was fixed within twelve hours after death, are 
presented The data are based on a differential count of from 10,000 to 30,000 cells 
from 100 to 350 microscopic fields taken systematically from three different regions 
of a complete series of horizontal sections from each hypophysis The chromo- 
phobes represent, on an average, 52 per cent of the total cells They vary from 
34 to 66 per cent The coefficient of variation is 15 The acidophils average 37 
per cent, varying from 23 to 59 per cent, the coefficient of variation being 21 The 
basophils strictly within the anterior lobe are the least numerous and the most 
variable The average is 11 per cent, but they range from less than 5 per cent to 
more than 27 per cent The coefficient of variation is 34 Fourteen cases showing 
a body weight of from 200 to 330 pounds (90 7 to 149 7 Kg ) averaged 3 5 per cent 
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more chromophobes and 4 6 per cent less acidophils when compared with eighty-six 
cases showing a weight of less than 200 pounds Statistically this difference is not 
enough to be taken seriously, although the decrease in acidophils is probably real 
There is no correlation of importance between body length and percentage of any 
particular tjpe of cell Persons over 50 years of age average nearly 4 per cent 
more chromophobes and correspondingly less acidophils There is no correlation 
between age and basophils in the anterior lobe of the hypophysis 

Author’s Summary 

A Malignant Mediastinal Teratoma William F Jacobs, Am J Path 5 
275, 1929 

A case of malignant teratoma is reported A resume of the literature indicates 
that these tumors should be classed as teratomas rather than as dermoids About 
10 per cent of these tumors undergo sarcomatous or carcinomatous transformation 

Author's Summary 

Two OF THE Rarer Congenital Anomalies of the Heart Istvan Caspar, 
Am J Path 5 285, 1929 

A congenital anomaly of the heart is presented, in which an isolated transposition 
of ventricles occurred Both large arteries, the aorta and the pulmonary artery, 
arose from the left ventricle This is explained by an imperfect rotation of the 
septum trunci which divided the truncus arteriosus, causing an aortic stenosis A 
very small subaortic defect was found The independent behavior of the ductus 
arteriosus and its importance in relationship to the dangerous results of the case 
are also pointed out Author’s Summary 


Myeloblastic Sarcoma of the Cranium Edwin F Hirsch, Am J Path 
5 303, 1929 


A large myeloblastic sarcoma of the skull with metastases into the right and 

left deep cervical lymph nodes and into the right lung is described in this report 

The tumor and its metastases contained cells that resembled cellular components 

of the bone-marrow » , 

Author s Summary 


Teratoma of the Neck 0 Saphir, Am J Path 5 313, 1929 

The literature of teratoma of the neck is reviewed and a new case reported 
This IS a case of a teratoma of the neck in the region of the thyroid gland in a 
stillborn colored girl The mam constituent of this tumor w^as brain tissue but 
derivatives of the tliree germinal layers were present For the first time, groups 
of cells resembling blood islands are described in this tumor Even though the 
location suggests the thyroid gland as the origin, it is more likely that the tumor 
arose in the area around this gland The tumor is classified as an embryoid 
teratoma according to Budde, and as a coetaneous teratoma according to Askanazy 

Author’s Summary 

The Vessel Canals in Normal and Pathological Bone Henry L Jaffe 
Am J Path 5 323, 1929 

Volkmann originally reported on the formation of numerous new vessel canals 
in bone in cases of inflammatory osteoporosis, caries and osteitis, and the presence 
of a few such canals in normal bone If the term Volkmann canal is used 
exclusively to designate the structure described by him, then his original con- 
ception, that the canals result from the canalization of adult bone by newly formed 
\essels, is correct As soon as the term is used to designate such canals as 
Schw'albe described m ground lamellae, or Axhausen in the middle portion of 
the compacta, or Schaffer and his co-workers in fetal bone and the bone of the 
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new-born, one is applying the same name to different structures In normal 
bone the canals (other than the haversian canals and the canals of the ground 
lamellae) which have resulted from the deposition of bone around preformed vessels, 
and thus are surrounded by lamellae, should be termed communicating vessel 
canals These include most of the canals which join the haversian canals This 
type predominates The canals which have resulted from the resorption of formed 
bone by newly formed vessels, exemplified by those which ha\e ragged borders 
and no lamellae, are the only canals which correspond with those originally 
described by Volkmann, and may be called Volkmann’s canals In normal 
lamellar bone there are very few Author’s Summary 


Electric Shock H E MacMahok, Am J Path 5 333, 1929 

The literature dealing with the pathologic changes in the nervous system of 
electrocuted animals is reviewed The observations in normal animals, animals 
with exposed viscera and animals under atropine which were recenmg electric 
shock are described in detail The value of repeated sublethal shocks m obtaining 
histologic lesions is stressed The role of the nervous system m producing changes 
in other systems is discussed The gross and microscopic lesions are described 
111 which it IS shown that the lesions are confined almost entirely to the nervous 
sj stem and skeletal muscle The discussion deals with physical properties of 
electrical currents, the resistance of the bodj^ to currents and the different t>pes 
of death from electric shock, and emphasis is laid on the importance of prolonged 
rest in cases of recovery Author’s Summary 

Multiple Focal Splemtis of Glixea-Pigs William H Feldmax, Am J 
Path 5 371, 1929 

TMcntj-one cases of a spontaneous disease of guinea-pigs which is characterized 
by a multiple focal tjpe of splenitis, were studied Morphologically the disease 
seems to be confined to the spleen, and microscopically the lesions are those of 
focal necrosis In an attempt to produce the condition experimentally, thirty- 
three guinea-pigs were inoculated with emulsions of the lesions from thirteen of 
the diseased animals Twenty-five of the experimental animals died, the most 
frequent lesions were those of purulent or fibrinous peritonitis From many of 
the inoculated animals which died, a gram-positive streptococcus was obtained 
The spleens of a few of the experimental animals possessed microscopic lesions 
similar to those observed spontaneously The impossibility of ruling out spontaneous 
cases of the disease m the experimental animals makes it unwise to assume that 
the specific lesions have been produced experimentally For tbe same reason 
tliere does not seem to be any correlation between the condition known as purulent 
adenitis and the splenic disease described Author’s Summary 


Ix\OLVEMEXT OF MeDIUM-SiZED ARTERIES ASSOCIATED M ITH SYPHILITIC 

Aortitis Otto Saphir, Am J Path 5 397, 1929 

Among fifty cases of syphilitic aortitis, the innominate artery showed syphilitic 
changes m thirty-three, the carotid in twent 3 ''nine, the superior mesenteric in ten, 
the inferior mesenteric in three, the common iliac in ten, and the femoral arterj 
in seien cases The subclavian artery was examined m twenty-nine cases, fifteen 
of which showed S 3 philitic lesions The syphilitic lesions were characterized by 
endarteritis of the vasa vasorum, and perivascular infiltration of lymphocytes 
in the adventitia The media of the elastic type of arteries showed an interrup- 
tion of the continuit 3 ' of the elastic fibers and fibrotic areas, combined with 
circumscribed hmphocytic infiltrations The media of the muscular type of arteries 
onh rarely showed changes In the intima, circumscribed button-hke areas of 
fibrosis, without degenerative changes, were found frequently These were not 
specific but were chronic inflammatory and might be associated with any t 3 pe 
of pathologic lesion m the adventitia Author’s Summary 
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Accessory Pancreas Robert A Moore, Am J Path 5 407, 1929 

A case of accessory pancreas in the wall of the ileum m a child, aged 1 3 ear, 
IS reported The mode of origin of these congenital anomalies is either by 
adhesions of the mam pancreatic anlage or from anomalous aiilage Accessory 
pancreases are m rare instances the underlying cause of diverticula and intussuscep- 
tion and the site of origin of carcinoma Author’s Summary 

Lvmphangiectatic Cyst of the Left Labium Minus C J Lunsford and 
G C ScHAUFFLER, Arch Dermat & Sj’ph 19 945, 1929 

A patient with a lymphatic cyst involving the labia minora is added to the 
five previously reported instances This account is of interest in that the cyst 
was limited to the labia minora Frank M Cochems 

Gross and Microscopic Changes in the Skin Produced by X-Rays and 
BY Lipoid Solvents L H Jorstad and C W Lane, Arch Dermat 
& Syph 19 954, 1929 

Active precancerous lesions histologically were produced in the skin of the 
white rat by repeated paintings with a diluted tar preparation The same type 
of lesion was produced by a single exposure of unfiltered x-rays or by combining 
the two procedures In observing the histologic changes produced b}’' these 
procedures at different intervals throughout the period of experiment, further 
evidence was gained that coal tar, allied substances such as mazola oil, paraffin 
oil and foot oil, and roentgen rays act similarly m inducing a malignant condition 
They act as hpoid solvents Authors’ Summary 

Chronic Dermatosis with Degeneration of the Collagen F R Harper, 
Arch Dermat & Syph 20 201, 1929 

A case is reported of a chronic, noninflammatory, widespread, symptomless 

disease of the skin In the sections of tissue obtained by biopsy there was swelling 

and degeneration of the collagen bundles of the subpapillarj’- layer of the corium, 

with an associated decrease in the size and number of the elastic fibers and an 

increase 111 the nuclear elements The author concludes that the disease is probably 

a combined degeneration and proliferation involving the subpapillary layer of the 

corium . , „ 

Author s Summary 

Generalized Lymphogranulomatosis or the Skin J W Jones and H S 
Alden, Arch Dermat & Syph 20 212, 1929 

An instance of generalized lymphogranulomatosis in a negro boy is reported 
The noteworthy features were a generalized intense pruritic eruption, a hyper- 
plasia of the IjTOph nodes and an ultimate loss of hair These symptoms give the 
disease a certain clinical similarity to pityriasis rubra (Hebra) In the histologic 
preparations of a Ijmph node from the right inguinal region there were no giant 
cells 

Frank M Cochems 

Kephrosis (a Critique) Henry A Christian, J A Af A 93 23, 1929 

The following conception is advanced of nephrosis as a clinical condition 
With a prolonged protein deficit m the blood there will appear edema, lowered 
blood protein with relative increase of globulin, hypercholesteremia and lowered 
basal metabolism The most common cause of deficit in blood protein is albuminuria 
due to a renal lesion Often this renal lesion is m the glomeruli, but m patients 
dying of infection rather earh , the glomeruli may be but little altered or not at all 
while tliere are extensive changes of a degenerative nature m the tubules There 
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seems “to be no justification for regarding nephrosis as other than a vanetj’- of 
kidnej^ disease, a form of chronic nephritis (Bright’s disease) ” Clinically nephrosis 
does not mean that a deposit and single form of lesion is present m the kidney, 
as there may be degeneration of tubules with normal glomeruli, amyloidosis, or 
glomerular lesions, furthermore all these changes may occur in patients without 
any sjmdrome of nephrosis Nephrosis as a clinical term has no advantage over 
such terms as subacute or chronic nephritis with edema The use by pathologists 
of the term nephrosis for degeneratne renal lesions maj”^ not be objectionable, 
but clinicians will still be unable to applj"^ a pathologic (anatomic) classification of 
nephritis accurately m clinical work 

Ascaris Lumbricoides in Cavity or Heart Carl Boettiger and Jacob 
Werne, jama 93 32, 1929 

Two Yorms were found m the cavity of the right ventricle in a voman, aged 65 

Islet Cell Tumor of the Pancreas Goldwin Howland and others, 
JAMA 93 674, 1929 

In a case of dysinsulmism of six years’ duration, attacks of coma and con- 
vulsions increasing in their frequency but w'arded off by the administration of 
food were found to be caused by low blood sugar le\els A studj' of the case 
revealed the erratic response to carbohydrate administration unless suitably admin- 
istered, and led to the diagnosis of the cause as an islet cell tumor of the pancreas 
At operation a tumor of the pancreas was found and removed, and a fruitless 
search for metastases was made The patient recovered and has since been entirely 
free from the attacks This constitutes the first successful treatment m such 
a case reported in the literature The tumor was found to be a slow growing 
carcinoma of the islets of Langerhans, and insulin was recovered from the tumor 

Authors’ Summary 

Measurevients or the Pelvis in Hindu Females N Pan, J Anat 63 263, 
1929 

Measurements were taken from the pelves of sixty-four adult Hindu women 
The author found that the pelvis of women of this race is 1 cm less in all 
diameters than that of British or American women The fact that the bod> 
of the fetus is comparatively smaller in size prevents obstetric difficulties 

A J Kobvk 

The Etiology or Accidental Hemorrhage and Placental Infarction 
F J Browne and Gladys Dodds, J Obst & Gynaec Brit Emp 35 661, 
1928 

Browne and Dodds reproduced accidental hemorrhage (piemature separation 
of a normally implanted placenta) experimentally in rabbits by first inducing a 
chronic nephritis in the nonpregnant animal, and caused an exacerbation of the 
renal lesion after twenty days of pregnancy (corresponding to six months preg- 
nancy in the human being) Sodium oxalate 1 per cent was given at frequent 
intervals intravenously for three months, after twenty days of pregnancy this 
was given once more, followed by an injection of an emulsion of Bacillus 
pyocyaneous This was repeated on several rabbits and the results were constant 
The hemorrhage was retroplacental, intramuscular and at times visible as a 
bleeding through the vagina The authors offer a newer concept as to the 
pathogenesis of the associated infarction in the placenta They express their 
belief that the same process wffiich evokes the toxemia of pregnancy causes the 
infarction, namely, a circulating endothelial toxin The latter destroys the sjmcitial 
living of the villus, permitting a clot to form around it and cut off its source of 
nutrition This endothelial poison acts likewise on the endothelium of the decidual 
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capillaries and on that of the vessels m the fibromuscular wall of the uterus and 
its adnexa Changes were similarly noted in distant organs, such as the brain, 
liver and spleen These experiments were well controlled, and examinations of 
the urine and blood chemistry were used as checks Subsequent pregnancies in 
animals that survived these experiments were associated with spontaneous pre- 
mature detachment of normally implanted placentae From their experimental 
data the authors conclude that chronic nephritis is the essential underlying factor , 
when It is present, the kidneys cannot normally eliminate the circulating toxins 
(metabolic or bacterial) but allow them to accumulate and concentrate, and 
cause capillary endothelium destruction with thromboses and hemorrhages 

A J Kobak 

A Case or Adenowyolipoma of the Fallopian Tube Wilfred Shaw, 
J Obst & Gynaec Brit Emp 35 725, 1928 

Shaw describes a rare tumor occurring in a nullipara, aged 40, whose chief 
complaint was irregular hemorrhage Laparotomy disclosed that there was a 
left tubo-ovarian cyst, that the right tube and ovary were covered with adhesions, 
and that the uterus contained fibroids The right cornu appeared to contain a 
small lobulated fibroid, uhich when incised alloi\ed some tarry fluid to escape 
The tumor arose from the anterior surface of the isthmial portion of the fallopian 
tube Histologically, the glandular tissue in serial sections appeared to be con- 
nected with the mucosa but was entirely separated from other glandular spaces 
that were seen deeper in the muscular planes These gland spaces were lined 
partly by cuboidal cells, and no peripheral stroma was present As there was no 
connection with the serosal and mucosal surfaces of the uterus, Shaw believes 
that these deep gland spaces arose by a metaplasia of the endothelial lining of the 
lymphatic spaces There were also some muscle and gland spaces among the fat 
cells of the lipoma The author does not believe there is any reason for associating 
the adenomjoma with the chronic inflammatory condition of the tube 

A J Kobak 

Insertion of Papillary Muscles Directly into the Front Mitral 
Leaflet H Willer, Centralbl f allg Path u path Anat 45 209, 1929 

Wilier describes two hearts in which there ivas a direct attachment of portions 
of the left anterior papillary muscle to the front mitral leaflet The first he 
observed in a man, aged 63, who was dying of hemorrhage following rupture 
of the spleen, the second in a woman, aged 26, who was dying of peritonitis 
The site of attachment was 6 5 mm long and 4 mm wide in the first case, and 
10 mm long and 4 mm wide in the second Short chordae tendineae were 
stretched from the edges of these muscle bands to the mitral leaflets In both 
cases there were separate portions of the muscle, some inserting directly and 
some connecting by chordae Presumably these muscles are congenital anomalies 
which may be accentuated by hypertrophy in such a disease as mitral insufficiency 

George Rukstinat 

Progressi\e Thrombophlebitis M Lipschitz, Deutsche med Wchnschr 
55 744, 1929 

A man, aged 49, ivith no essential previous history suffered a contusion of 
the right leg The resultant sw^elling of the leg increased and the \eins beneath 
the skin became firm, tender cords Four months later the left lower leg became 
swollen and discolored, and the subcutaneous veins also firm and tender Finally 
there was thrombosis of the leins of the lower anterior abdominal W'all and of 
the right internal jugular lein This was followed b} ocular parahsis and a 
left hemiplegia 
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Postmortem examination demonstrated thrombosis of the small veins of both 
legs, of the anterior abdominal wall and of the prostatic plexus There were 
mural thrombi of both common iliac veins and inferior ^ena cava to the level 
of the renal veins The lumen of the right saphenous and femoral veins contained 
canalized thrombi An organizing thrombus of the right internal jugular vein 
extended into the dural sinuses and caused hemorrhagic infarcts of the brain 
There was a marked senile arteriosclerosis of the aorta with occlusion of the 
left coronary artery and an aneurj’^sm of the heart The spleen was enlarged The 
leukocytes of the blood were unchanged and the Wassermann reaction of the blood 
was negative Blood cultures were also negative Pvul J Breslich 


Uis USUAL Aauloid DEPOSITS O LuBARSCH, Vircliows Arch f path Anat 
271 867, 1929 


In verj' rare instances, general amjdoidosis attacks the organs that generally 
remain free, and leaves intact or nearly intact the large parenchymatous organs 
that are usuallj’^ imolved Lubarsch describes three such cases in detail In one 
of them the amyloidosis of the muscle sjstem and the skin had led to a clinical 
diagnosis of scleroderma and mjmtonj^ while the involvement of the tongue gave 
a picture of carcinoma The walls of the heart had become so stiff from the 
amyloid deposits that the heart retained its form after being opened In the skin 
the amjloid formed circumscribed nodules In other respects, too, this condition 
was intermediate between generalized amyloidosis and localized amyloid deposits 
The blood vessels appeared gaping at autopsj^ due to the stiffness of their w'alls 
The media w'as mostly affected The nervous system was practicallv free In 
a second case the involvement of the lymph nodes, together with gastric ulcers, 
had resulted m a picture of inoperable cancer of the stomach The third patient 
show'ed purpura and diseased gums in spite of good nourishment 

The color reactions were partly anomalous In the first case no underljing 


disease could be found The inflammatory processes (pjelitis urethritis) that could 
be traced in the two other ones seem unimportant in comparison w’lth the enormous 
amyloidosis But, as animal experiments indicate, amyloidosis mav become 


progressive even after cessation of the causative disease 


Ai FRED Plaut 


The Physiology and Histology or the Mummified Rvbbit’s Ear B D 
Morosow, Virchows Arch f path Anat 272 1, 1929 


Organs dried in the exsiccator, even for months, and then softened in water 
maj^ retain some of their functions This has been showm m the ear of the rabbit, 
the fingers of the human being, the intestine of the rabbit and the gumea-pig 
and the heart of the frog 

Morosow^ Yvorked on forty dried rabbit’s ears The drvmg was done in different 
w^ays m the exsiccator, in thin air, at room temperature and in hot air It w'as 
continued until the weight became constant (in from fifteen to 119 dajs) The 
loss of w'eight Yvas from 54 to 73 per cent, the dried ear looked like parchment, 
but not all the w^ater had left the tissue The blood Y'essels of these dried ears 
reacted to epinephrine (from 0 25 to 10 cc), nicotine 1 200, cocaine 1 200, and 
barium chloride 1 200 No reaction could be obtained Yvith caffeine, caffeine 
sodium benzoate, chloral hydrate or the faradic current These dried tissues can 


be stained as well as normal tissues can 


Alfred Plaut 


LIarkings of the Cut Surface of Liy’’er L Loeffler, Virchows Arch 
f path Anat 272 17, 1929 

Acinar markings of the cut surface are pathologic The really normal liver 
— Yvhich is seldom seen at autopsY' — has a nearly homogeneous cut surface 
OvergroYYth of the interlobular connective tissue leads to a tortuous course of the 
interlobular veins These are cut frequently and more or less longitudinalllj". 
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hence the red bands of the nutmeg liver Large livers with small acini are 
found in hypertension when death has taken place without long illness Such 
livers have much parench 3 ma, little connective tissue but much muscle tissue in 
the vessel walls Lobar structure is found m heart disease, mitral stenosis, and 
cirrhosis — Laennec’s as well as the syphilitic type Overgrowth of connective 
tissue maj'^ take place along the different blood vessels of the liver, and anastomoses 
may be established m different ways, this leads to different aspects of the cut 
surfaces All the manifold pictures are caused by the reactions of the vascular 
apparatus of the liver Direct damage to the liver cells plays no role 

Alfred Plaut 

The Intervertebral Disks E Brack, Virchows Arch f path Anat 272 61, 
1929 

One fifth to one sixth of the length of the spine belongs to the disks Too 
little IS known about their normal structure They are nourished by osmotic 
exchange mainly, but there are blood vessels at the periphery The upper and 
the lower layers consist of cartilage , these layers are thicker in children, and 
very thick in rickets There is much variation in the normal shape of the disks 
Traumatic tearing occurs even without bone lesion In some instances of bone 
atrophy the disks dig a funnel into the middle of the vertebrae Circumscribed 
hypertrophy is frequent in the form of Schmorl’s “Knorpelknoetchen” (cartilaginous 
nodules) They usually have the shape of a button They seem single, occasionally 
double, to the naked eye, on microscopic examination they often are multiple 
They are more frequent m men than in women, the thoracic spine harbors them 
most frequently Small foci of nucleus pulposus tissue situated in the annulus 
fibrosus may have something to do with their origin Their cells store fat, while 
the normal cells of the nucleus do not Small margins of bone marrow may 
become necrotic when touched by a cartilaginous nodule The edge of the nodule 
slowly calcifies 

In twelve cases of most severe traumatism, hemorrhage was not found in the 

disks In old people, however, brownish discoloration is found occasionally 

Atrophy occurs in kyphoscoliosis and in old age The disks become narrow, 

and the annulus may become cartilaginous, notably in arthritis deformans The 

disks offer a new but difficult field for study The present study is based on 

100 spines . „ 

Alfred Plaut 

The Pathologic Anatomy of Lymphogranulomatosis M Brandt, 
Virchows Arch f path Anat 272 401, 1929 

Sixty-five cases were observed in Riga (Latvia) from 1922 to 1928 Mesenteric 
and retroperitoneal Ijmph nodes were often affected The classic textbook picture 
with mam localization on the neck was rare The spleen was nearly always affected 
The eosinophil cells in the tissue are not important for diagnosis Varying 
forms of giant cells were found besides the Sternberg cells , some of them resembled 
the Langhans cell and were phagocytic The lymphogranulomatous tissue changes 
indicate a severe damage to the reticulo-endothehum The causes of such damage 
are not uniform Lymphogranulomatosis is no disease in itself 

Alfred Plaut 


Pathologic Chemistry and Physics 

The Excretion of Lead in Urine H Millet, J Biol Chem 83 265 1929 

Lead is a normal constituent of the urine The daily excretion of the metal by 
persons who have received injections of colloidal lead phosphate does not appear 
to exceed that observed in persons not so treated . ^ * 

Arthur Locke 
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Biochemical Findings in a Rare Case or Aclte Yellow Atroph\ of the 
Liver, with Particular Reference to the Origin or Ure^ in the 
Bod\ I M Rabinowitch, J Biol Chem 83 333, 1929 

A case of idiopathic, acute 3 '^ellow atrophy of the liver is described The 
patient had, functionally, the status of a person from whom the liver and kidne}s 
had been completely removed No urea was present in the blood and extremely 
little in the urine, suggesting that the substance may be formed only through the 
agency of intact liver tissue Arthur Locke 


The Hydrogen-Ion Concentration or Swe'lT A M\rchionim, Khn 
Wchnschr 8 924, 1929 

The pn of sweat secretion obtained bj' thermal (light) stimulation and injection 
of pilocarpine, collected separately from the apocrine and the eccrine glands, differs 
considerably The pn of sweat from the eccrine glands \aried between 40 and 5 5, 
that from the apocrine glands between 6 0 and 6 9 with thermal stimulation With 
pilocarpine stimulation, the corresponding pn values were from 51 to 7 3 and from 
7 2 to 8 6, again shownng distinct differences Edw'in F Hirsch 


Experimental Alkalosis and the Gaseous Exchvnce in Man O Wuth, 
Khn Wchnschr 8 969, 1929 

Fiftj grams NaHCOa given bj’’ mouth to an obese but robust young man (17 
A'ears old) cause a marked alkalosis and an increase of the basal metabolism from 

3 to -f 14 Author’s Summarv 


Microbiology and Parasitology 

Fulminating Meningococcus Septicemia Without Meningitis Richard 
iliDDLETON and William Duane, Am J M Sc 177 648, 1929 

A case is presented in which a fulminating infection with meningococcus caused 
death within a few hours, the onlj' clinical and anatomic observations being those 
of an intense septicemia Pearl Zefk 

Infection as a Cause or Juaenile Cirrhosis V H Moon, Am J M Sc 
177 681, 1929 

JuA'enile cirrhosis is a combined disease of Iner and spleen Streptococci AAere 
found m these organs in tAvo cases of atrophic cirrhosis in children The strepto- 
cocci from one case shoAAed a definite tendency to infect the liver m animals, 
regardless of the route or site of inoculation Pearl Zeek 

Retropharvngeal Abscess in Infants and Children Harry M Greenaa'ald 
and Charles A IMesseloff, Am J M Sc 177 767, 1929 

The importance of this condition is emphasized in the analysis of fifty-five cases 
among AAhich the death rate Avas 7 3 per cent Retropharyngeal abscess should 
be suspected in every case presenting an enlarged cervical gland and the diagnosis 
determined by digital examination of the pharjnx Pearl Zeek 


Gonococcal and Pneumococcal Vegetative Endocarditis of the Pul- 
monary Vala'^e James I Johnston and John kl Johnston, Am J 
M Sc 177 843, 1929 

Taao cases of acute lesions of the pulmonary valve are described in Avhich the 
etiologic agents Avere presumptiAely found Pearl Zeek 
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The Blood SEDIJIE^TATION Test in Experimental Poliomyelitis J R 
Kagan, Am J ]\I Sc 178 67, 1929 

The sedimentation time for normal healthy monkeys was determined and found 
to be nineteen hours and thirty-two minutes The sedimentation time for monkeys 
with poliomyelitis is considerably shorter, giving an av£rage of two hours and 
thirty-nine minutes, and showing a marked difference from the sedimentation time 
for normal monkeys The sedimentation time for monkeys with tuberculosis, general 
debility of undetermined nature and superficial infection is still shorter, namel}’', one 
hour and twenty minutes Author’s Summary 

Strain Variations in C bifermentans E T Drake and W S Sturges, 
J Bact 17 387, 1929 

With the assumption that Closti tdtum bifcimentans and C cenfi ospoi ogenes 
constituted a somewhat unified group, a study was made of all available strains 
(twenty-one) belonging to this group Since no consistent differences were found 
between the strains labeled C btfct mentans and those labeled C cent) ospot ogenes, 
the use of the latter name would seem unjustifiable The variations observed suggest 
another and a more logical grouping, but the nature of the variations and the 
existence of intermediate strains necessitate all of the strains being considered as a 
single species Authors’ Summary 

The Influence of Iron on the Pigmentation or Acid-Fast Bacteria 
Guilford B Reed and Christine E Rice, J Bact 17 407, 1929 

Data ha\e been presented which indicate that the yellow, brown or red pigmenta- 
tion of acid-fast bacteria is related to the presence of iron in the culture mediums 
Lack of stabilizing substances or high pn which permits precipitation of the iron 
prevents pigment formation Nonacid-fast bacteria are not so affected by the 
iron content of culture mediums Authors’ Summary 

Classification of the Streptococci of Human Feces Henry Welch, 
J Bact 17 413, 1929 

The streptococci of the feces are apparently constant in their fermentative ability 
Differentiations should be made only in mediums which are most favorable for 
the growth of the organism The results indicate that there are six strains common 
to stools of human beings Those fermenting all sugars used, dextrose, lactose, 
sucrose, salicin, maltose, mannitol, galactose, all but sucrose, all but sucrose and 
mannitol, all but mannitol, all but mannitol and saicm, all but actose Sero- 
logically, strains a, c and d resemble each other and give slight hemolysis Strains 
h, c and j give no hemolysis, and of these b and / resemble each other serologically, 
while e IS distinctly different There is little in the morphology of the streptococci 
of the feces of human beings that assists in their differentiation 

Author’s Summary 

The Germicidal Action of Halogen Derivatives or Phenol and 
Resorcinol and Its Impairment by Organic Matter Emil Klar- 
MANN, Vladiaiir A Shternov and John von Wowern, J Bact 17 4^3 
1929 

The results of experiments on the disinfectant action of phenol, resorcinol and 
their halogen derivatnes, against B typhosus and Staphylococcus pyogoies-aureus, 
tend to indicate that there is a distinct relationship between the constitution of 
these derivatnes and the impairment of their disinfectant action by organic matter 
It IS shown that e\en the exceedingly small quantity of organic matter present in 
the original culture suffices to produce considerable impairment of the o-ermicidal 
efficacy of certain compounds A working hypotliesis of disinfectant^action is 
outlined, depending on the assumption of formation of so-called molecular (additive) 
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compounds of the disinfectant agent with certain free reactive groups in the organic 
matter, or the protoplasm, respectively, which is to form the basis for further work 
on the problem Authors’ Summar\ 


The Influence of Gaseous Environ aient on Growth and Tonin Produc- 
tion or C DiPHTHERiAE Wavne N Plastridge and Leo F Rettgfr, 
J Pact 18 1, 1929 


The mtracutaneous test, as emploj'cd m this investigation, was found to be a 
reliable and economical means of determining the approvimate toxicity of C 
diphtJici me culture filtrates Aeration of broth cultures *of C diphthcnae with 
atmospheres containing from 3 to 10 per cent carbon dioxide and from S to 50 
per cent oxygen resulted in increased growth and toxin production Aeration of 
broth cultures with ordinary air or carbon dioxide-free atmospheres containing 
from 10 to 50 per cent oxjgen resulted in marked irregulant}’^ in growth and in 
the toxin content of C diplitjiei me cultures The data obtained show that the 
higher the oxygen content of the atmospheres passed over the cultures the greater 
IS the irregularitv in toxin content of the cultures at the time of harvesting The 
rate of destruction of the toxin once it was formed was found to be iinersely 
proportional to the 0x3 gen tension within the culture flask The optimum oxygen 
and carbon dioxide tensions for growth and toxin accumulation w'ere found to be 
supplied by an atmosphere containing from 15 to 20 per cent ON3'gen and from 
5 to 10 per cent carbon dioxide In the presence of such an atmosphere uniform 
maximum toxin production occurred in a given medium, and no decrease in toxicit% 
took place on prolonged incubation The reaction of cultures of C diphthcnae 
wdiich were grow'ii in meat-infusion broth prepared with Difco-Proteose Peptone 
w'as maintained at about pn 8, 7 8 and 7 5 by aeration with atmospheres containing 
5, 10 and 20 per cent carbon dioxide, respectiveh The ammonia content of all 
cultures showed a sharp increase during the period of maximum grow’th In 
the case of the cultures grow'ii under ordinary atmospheric conditions, or aerated 
with carbon dioxide-free atmosphere, this increase was follow’ed b3’' a gradual 
decline, as compared to a continuous increase throughout the entire tw'ent3'-da3 
incubation period in cultures growm under an increased carbon dioxide tension 
The amino-nitrogen increase in cultures growm in broth prepared with Difco-Bacto 
Peptone, w^as much less marked than in cultures growm m broth prepared wuth 
Difco-Bacto Peptone, presumabb due to a dearth of protein derivatives in Difco- 
Bacto Peptone which are capable of being broken dowui into ammo-acids by the 
peptobtic enz3'mes of C diphthcnae The proteose fractions of certain commercial 
peptones w^ere found to be necessar}’- for toxin formation for other reasons than 
their buffering action on decreasing hsdrogen ion concentration of the culture 
medium Increased carbon dioxide tension was found to prevent the usual rapid 
destruction of the bacterial cells after the period of maximum growdh The general 
conclusion ma} be drawn from the data presented that carbon dioxide plays an 
important role 111 the grow'th and toxin production of C diphthci me, mainly by 
acting as either a catabst or food m stimulating grow'th and toxin formation, 
controlling the reaction of the culture medium during growth and preventing the 
destruction of the toxin once it is formed, bv a mechanism w'hich is as yet little 


or not at all understood 


Authors’ Summary 


SoDiuji Chloride Media for the Separation of Certain Gram-Positive 
Cocci from Gram-Negative Bacilli Justina H Hill and Edwun C 
White, J Bact 18 43, 1929 

It has been found that pn 6 sodium chloride agars, with salt concentrations 
from 2 through 20 per cent, exert marked inhibitory action on the growth of 
bacilli of the typhoid, paratyphoid, dysenter3’-, and colon groups, on species of 
Pioteiis, Pseudomonas, on diphtheroids and on Bacillus anthiacis The grani- 
positne cocci studied tolerate high salt concentrations, all being positive on transfer 
from 20 per cent sodium chloride agar In pa 6 broths, wuth salt concentrations 
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from 2 through 25 per cent, the same differential bactenostasis may be observed, 
although to a lesser degree than on agar It has been found that when mixtures 
of cocci and bacilli in different proportions are cultured on appropriate salt agars, 
the COCCI invariably outgrow the bacilli and may sometimes be recovered in pure 
culture The use of 6, 8, 10 and 15 per cent salt agars greatly facilitates the 
isolation of gram-positive cocci from specimens from mixed infections The 
use of such salt agars is therefore suggested for the inhibition of gram-negative 
bacilli and for the isolation of gram-positive cocci Authors’ Summary 


A Continuous Method of Culturing Bacteria for Chemical Study' 
Harvey V Mover, J Bact 18 59, 1929 

A continuous process for culturing bacteria in the laboratory for chemical study 
has been described The construction and operation of the apparatus have been 
discussed The mass production of Bactoiiim aci ogcncs has been described 

Author’s Summary 


An Outbreak of Botulism Due to Home-Canned String Beans William 
E Cary, Steuart A Koser and Van S Laughlin, J Prev Med 3 317, 
1929 


An outbreak of botulism at Westfield, N Y, resulting in ten cases with five 
deaths, ivas evidentl}’^ due to home-canned yellow string beans Closti idtum 
hoUthnnm, type B, was isolated from the empty jar which had contained the beans 
Another product from the same household, home-canned egg plant, was found 
to be lightly seeded with Closti idunn botnhmnn, type B, though the food itself 


was nontoMc 


Authors’ Summvrv 


The Identity or Human Leprosy and Rat Leprosv Ernest L Walker 
and Marion A Sweeney, J Prev Med 3 325, 1929 

The morphologic and tinctorial transmutations of the organism of rat leprosy 
are identical with those of the human strains The authors are convinced that 
leprosy in the rat and in the human being has the same etiology and endemiology, 
1 e , IS caused by an actinomjxes infection from the soil The discovery of this 
identity is of especial importance because it provides an experimental animal for 
the study of the disease 


F \CTORS Involved in an Effective Typhoid Carrier Survev Leon ' C 
Havens and Catherine Ridgw'ay, J Prev Med 3 335, 1929 

A typhoid carrier survey of 225 food handlers in a small Southern city revealed 
seven carriers (three typhoid and four paratyphoid B) The importance of well 
organized and carefully planned field work is emphasized as an essential part 
of a carrier study of any extent Carrier surveys, particularly of food occupations, 
yield results, in the Southern States at least, which justify their inclusion among 

tvphoid control measures . , „ 

Authors Summary 


Seasonal Variation in the Suscepiibilitv of Mice to Dysentery (Shiga) 
Toxin Adelaide V Blake and C C Okell, Ent J Exper Path 
10 175, 1929 

In titrations of djsenterv (Shiga) toxin and antitoxin, not onl> are variations 
in individual susceptibility to the toxin met with, but also v^ariation effects in 
groups of mice used at intervals The variability appears to be seasonal the 
mean susceptibihtj of the mice to the toxin being greater in winter than in the 
summer months 

The possibihtj of variations of this tjpe must be considered in titrations of any 
biologic reagent where the degree of accuracy demanded approaches nearly to the 
extreme limits permitted bj the method of test 

Authors’ Summary^ 
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The Nature of Tuberculous Caseation W Pagel, Klin Wchnschr 
8 1352, 1929 

In an experiment in which human tuberculous tissues were transplanted into 
skin pockets of normal and tuberculous guinea-pigs, two varieties of tuberculous 
softening could be distinguished (1) circumscribed softening in nonallergic animals 
m close relation with local bacterial proliferation, and (2) extensive leukocyte 
digestion of the transplanted tissues in allergic animals 

Author’s Summary (in part) 

On L-vmphogranulomatosis and Other Peculiar Generalized Giuvnu- 
LOMAs OF Lymph Nodes K Terplan and Maria AIittelbach, Virchows 
Arch f path Anat 271 759, 1929 

The authors report observations on twenty -nine cases of lymphogranulomatosis 
m which complete examinations were made The total number that came to 
autopsy m four years was thirty-five The autliors do not believe that lympho- 
granulomatosis has anything to do with tuberculosis The histologic pictures of 
tuberculosis and lymphogranulomatosis when coexistent could be differentiated 
easily' from each other Animal inoculations were positive in three cases only , 
m one there was active tuberculosis, and there was an old tuberculous condition 
m the tvo other ^ cases Lymphogranulomatosis is a chronic, specific, infectious 
disease The combination with tuberculosis was found m one sixth of the cases 
An attempt was made to correlate the mam seat of the disease with the localiza- 
tion of the first clinical sy'mptoms, but a definite relation was apparent in the 
intestinal cases onlv It is astonishing that of twenty-nine cases seven were 
intestinal On the other hand the spleen, which by some autliors is considered to 
be always affected, was found free m one third of the cases The fibrosis is 
not present in all cases of long duration There seems to be a relation between 
age and duration, the chronic forms being more frequent in young patients, acute 
ones (wuth less than six months’ duration) in older people The biopsy diagnosis 
could not be made in seven cases Moderate leukocytosis with lymphopenia is 
the rule Eosinophilia plays no role Four of the cases are doubtful and may 
be inflammatory hyperplastic processes of specific nature different from lympho- 
granulomatosis Two cases are early, one of them represents an accidental 
finding of lymphogranulomatosis of the nodes in a man who died of pneumonia 
Atypical forms should be studied carefully and collected, but one should not give 
new names to them Lymphogranulomatosis is much more frequent than any 
systemic disease of the lymphatic apparatus There w'as one localized blastoma- 
like granuloma of the intestine Onlv fifteen or sixteen cases of the tw'enty-nine 
w'ere Lpical, and they too partly looked uncharacteristic and gave a variety of 
histologic pictures In three instances blastoma-hke pictures w'ere found in addi- 
tion to a typical lymphogranulomatosis Lymphocytic hyperplasia is not a feature 
of typical lymphogranulomatosis Overgrow'th of reticulum cells is found in early 
stages Plasma cells perhaps develop out of reticulum cells too For the many 
details of the paper the reader must be referred to the original 

Alfred Plaut 


Immunology 

Brucella Abortus in Milk Supplv as a Source of Agglutinins in Human 
Ser.\. Merrill J King and Dorotii\ W Caldwell, Am J M Sc 
178 115, 1929 

Persons wutli lowered resistance who drink raw' milk infected with BuiccUa 
abojtns may develop agglutinins in their blood serum wuth or without the mani- 
festation of appreciable clinical symptoms of undulant fever Of 851 patients and 
156 staft members in a sanatorium in w'hicli raw milk w'as used, 91, or 9 per cent, 
show'ed abortus agglutinins w'hen their serums w'ere diluted 1 15 or higher 
Twenty-four of the ninetv/-one had agglutinin titers ^ary'lng from 1 to 45 to 1 to 
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3,200 The presence of abortus agglutinins in human serum is evidence of infection 
with Bjucclla aboitus The agglutinins may persist in the serum for months or 
years after the recovery of the patient There is complete lack of evidence of 
porcine infection in our herd The correlation between the periods of Brucella 
abo} tus infection of the milk supply and the occurrence of agglutinins in the serums 
of the patients indicates a bovine origin of the cases of undulant fever reported in 
this study Bnicclla aboitus may be present in small numbers in the milk of 
infected cows, but the organisms may be eliminated for several years The 
presence of Buicella aboitus agglutinins in the blood serums of cows does not 
determine whether they are discharging Biucella aboitus m their milk In a herd 
of 151 animals, no evidence was obtained of the infection of the milk of cows 
whose serums agglutinate at 1 to 60, while cultures of Brucella abortus were 
obtained from the milk of only 23 of 56 cows with titers of 1 to 120 or higher 
Bi iicella aboi tus was not isolated from the blood or from the urine of the infected 

Authors’ Summary 

Allergic Purpura H L Alexander and C H Eyermann, J A M A 92 
2092, 1929 

Cases are described of purpura with abdominal pain following the ingestion of 
particular foods 


Cottonseed and Kapok Sensitization G T Brown, J A M A 93 370, 
1929 

Cottonseed and kapok (“silk floss”) may give rise to apparently specific sensi- 
tization in the form of asthma and other allergic reactions The cotton plant and 
the kapok tree are related It is recommended that patients with iionseasonal 
allergy be tested with cottonseed protein 

Skin Htpersensitiveness or Patients with Rheumatic Fever and 
Chronic Arthritides to Filtrates, Autolysates and Bacterial 
Suspensions or Streptocooci Konrad E Birkhaug, J Infect Dis 44 
363, 1929 

A series of 3,114 skin tests was performed during the summer of 1928 in 
European clinics on 594 persons among whom were 42 active and 146 inactive or 
“cured” cases of rheumatic fever, carditis and chorea, 69 cases of chronic infectious 
and degenerative aTthntides and 337 nonrheumatic controls 

An excessive universal hypersensitiveness (allergy) was found among 68 per 
cent of all types of acute rheumatic fever infection to the filtrates, autolysates and 
bacterial suspensions produced by the indifferent nonmethemoglobin-forming 
streptococcus and S vindan^, while only 22 per cent reacted to the filtrates and 
36 per cent to the autolj^sates and bacterial suspensions produced by the hemolytic 
streptococcus 

Hypersensitiveness to nonhemolytic streptococcal products is most marked 
among active cases of rheumatic infection (72 per cent) , these cases react almost 
equallv well with filtrates boiled for four hours (67 per cent), while 64 per cent 
of inactive cases react to nonhemolytic streptococcal products and 25 per cent to the 
boiled filtrates Only 33 per cent of patients with active and 29 per cent of those 
with inactive rheumatic fever react to hemobdic streptococcal products, while 
25 per cent of the nonrheumatic controls react to the hemolytic and 14 per cent 
to the nonhemolytic streptococcal products 

Among a series of 69 cases of chronic arthritides, 53 cases were due to 
infectious processes, and 47 per cent of these reacted markedly to the products 
of both nonhemolytic and hemolytic streptococci 

It appears that a nonspecific, common allergenic factor is present excessively 
in the bacterial products of indifferent and varidans streptococci and moderately 
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present in solutions of hemolytic streptococci, to which patients with either acute 
rheumatic infections or chronic infectious arthritides react hyperergically 

Author’s Summar\ 

Skin Reactions to Filtrates and Killed Cultures of Green-Producing 
Cocci in Relation to AIeasles William L Bradford, J Infect Dis 
44 378, 1929 

No definite relationship was found to exist between the immune and non- 
immune to measles as determined b 3 ^ cutaneous reactions to the toxic filtrates and 
antigens of certain green-producing cocci, including the Tunnichff coccus, the 
organism of Dmal and Hibbard and Sti cptococcus iuotb:lIi of Ferrj' 

Author’s Summ\rt 

Hi persensitiveness to Diphtheria Bacilli James M Neill and Willu\m 
F Fleming, J Infect Dis 44 397, 1929 

The hj persensitiveness described agreed with the preiious example of diphtheria 
hjTiersensitiveness in two respects there were immediate skin reactions to either 
diphtheria or xerosis diphthero’d material, and the hypersensitive reactnity could 
be transferred to local skin areas of normal persons The two states of hjper- 
sensitiveness were not identical however The first distinction was that the ratio 
of diphtheria reactivity to xerosis reactivitj' w’as different for the two persons, 
the one being more reactive wnth the xerosis diphtheroid than with diphtheria, the 
other being more reactive to diphtheria than to the diphtheroid The second dis- 
tinction was that the one w'as reactive with a heat stable constituent of the 
diphtheroid filtrate while the diphtheroid constituent to which the other person 
reacted w'as heat labile Although both persons ga^e the same type of skin reaction 
to both the diphtheria and the diphtheroid bacteria, the described distinctions 
suggest a difference m the bacterial origin of their sensitization 

Authors’ Summ\r\ 

Pasteurella Pestis Detoxified with FoRMAUDEinDE for Immunizxtion 
and Agglutination Tests A Batciielder, J Infect Dis 44 403, 1929 

Pasteurella pestis antigens prepared w'ltli 0 85 per cent sodium chloride solution 

containing a diluted solution of formaldeh 3 'de U S P (1 25) are killed wuthin 

seien to eight hours The suspensions are smooth and stable Immunization of 

laboratory animals for the production of agglutinating serums ma 3 be readib 

accomplished by giving a small number of large intravenous doses of such antigens 

in rapid succession The serums so produced are of moderately high titer but 

highly specific The agglutination reaction wuth suspensions and serums produced 

in this manner is of the readily visible, flocculent time . , « 

’ '■* Author s Summary 


Isohemolysins Cornelia. M Downs, H P Jones and Kenneth Koerber, 
J Infect Dis 44 412, 1929 

Isohemolysins wmre present in 65 9 per cent of the serums from wdiite persons 
and in 49 5 per cent of the serums from Indians The failure of hemohsm in the 
fresh serums tested seems to be due to tlie absence of hemoh^sin rather than of 
complement Onb a small percentage of the serums may be reactnated after 
heating b 3 ' the addition of complement This is due to masking rather than to 
destruction of the hemolysin A distinct but not type-specific inhibitor 3 effect could 
be demonstrated b 3 ' the addition of heated serum to the active serum and cells 
Isohemob sins behaYm like natural heterohemobsms and immune heterohemolysins 
m regard to absorption b 3 " their specific cells in the cold and their dependence on 
complement No concentration by precipitation methods could be demonstrated 
No hemobsin for corpuscles containing the C factor could be demonstrated No 
hemobsis or agglutination was observed in testing serums of groups A, B, and 
AB against cells of group O Authors’ Summary 
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Cutaneous Immunization Against the Streptococcus of Guinea-Pig 
Lymphadenitis L D Hertert and K F Meyer, J Infect Dis 44 489, 
1929 

The streptococcus of gumea-pig lymphadenitis has been used in the study of 
local immunization leading to the following conclusions no protection could be 
demonstrated by means of Besredka filtrates, the portal of entry could not be 
closed by means of single or multiple injections of heat-killed streptococcic vaccines 
and no local nonspecific resistance could be induced by intradermal injection of 
sterile broth or salt solution Authors’ Summary 


Cutaneous Immunization Against B Aertrycke in the Guinea-Pig 
Harold L Averill and K F Meyer, J Infect Dis 44 495, 1929 

The intracutaneous injections of sterile antivirus containing specific filtrates may 
protect guinea-pigs within twenty-four hours against a fatal intracutaneous injection 
of highly toNic B aa U ycke m the same area Some protection may be secured by 
subcutaneous injection of antivirus provided the massive infective dose is intro- 
duced not sooner than from forty-five to seventy-two hours after treatment 
Similar experiments with Friedlander’s bacillus and Vibrion septique Clash idium 
chanvaet, gave negative results 

Guinea-pigs are protected on the eighth to tenth day after intracutaneous 
injections with specific filtrates or vaccines against subcutaneous or oral infections 
These experiments indicate that the skin possesses special immune biologic 
properties for bacteria Authors’ Summary 


Hemoglobinuria and Urticaria from Cold Kenneth E Harris, Thomas 
Lewis and Janet M Vaughan, Heart 14 305, 1929 

Hemoglobinuria occurring in response to exposure to cold was found to be 
due to an hemolysin in the patient’s serum The skin reaction following the 
exposure was caused by a dermolj'-sin in the patient’s blood which at low tem- 
peratures united with the skin cells causing increased permeability and discharge 
of their contents This is similar to what happens to the red blood cells in 
producing hemoglobinuria Possibly certain cases of Raynaud’s disease should be 
included m this category, gangrene being due possibly to a more intense action 
of the lysin on the skin The dermolj^sm and hemolysin may occur singly or in 
combination as do also the hemoglobinuria and the urticaria Pca-ot v 


The Meinicke Reaction in Convalescents from Diphtheria H Hent- 
scHEL and L Szego, Klin Wchnschr 8 1395, 1929 


Micro-Meinicke reactions in children with diphtheria became positive by the 

eleventh to fifteenth day following antiserum injections in 81 per cent of the 

serums tested There seems to be no relation between such positive reactions and 

serum sickness Positive Meinicke reactions have been observed also with other 

diseases following serum injection The serum reactions become negative gradually 

after several weeks Other serologic tests for syphilis such as the Wassermann 

and the Sachs-Georgi react in much the same waj" following immune serum 

injections „ tt 

Edwin F Hirsch 


Diphtheria Immunization with Toxin-Antitoxin Floccules According to 
H Schmidt Max Soldin, Munchen med Wchnschr 76 1208, 1929 

Children are rendered immune toward diphtheria by a single injection of 1 cc of 
toxin-antitoxm floccules For nurslings 0 5 cc at the age of 6 months is 
recommended . , ^ 

Author s Summary 
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Immunity Against Tuberculous Superinfection B Lange and K Lydtin, 
Ztschr f Hyg u Infectionskrankh 110 209, 1929 

By the inoculation of minimal doses of a certain strain of attenuated tubercle 
bacilli it was possible to produce in a guinea-pig with great regularity a form of 
tuberculosis which remained local for a long time Guinea-pigs that had been 
prepared in this manner showed a certain degree of protection against super- 
infection with minimal doses of virulent bacilli if the superinfection was produced 
five weeks or later after the primary infection The protection was greater than 
that afforded by cultures B C G of Calmette, but it was less than that afforded by 
previous inoculation with a virulent strain of tubercle bacilli It seemed as if the 
protection was proportional to the degree of tuberculous disease that was present 
m the inoculated animals In either case the resistance produced was only a 
shghtone Ophuls 


On the Agglutinogen Produced from Red Corpuscles by Bacterial 
Ferment V Friedenreich and T Thune Andersen, Acta path et 
microbiol Scandinav 6 236, 1929 

The specificness of this agglutinogen, which was discovered by Thomsen, is 
confirmed It has been demonstrated m the corpuscles of all the species e\amined 
and also m certain of the organs It is regarded as a newly formed substance — 
receptor T — and its relation to iso-agglutmation is discussed 


Tumors 

Malignant Epithelial Tumors or the Neck or Unknoivn Origin J E 
McWhorter, Ann Surg 90 1, 1929 

Twenty-four cases of tumors about the angle of the jaw' furnish the subject of 
this article The masses are described, grossly, as firm, smooth or lobulated and 
usually encapsulated tumors situated in the deep tissues with freely movable skin 
overlying them Histologically, they are composed of more or less undifferentiated 
epithelial cells which are similar to squamous epithelium but are frequently of a 
more embryonal type An alveolar arrangement or a tendency to form sheaths of 
varying wndths is not an unusual picture They arc frequently diagnosed as 
Hodgkin’s disease or lymphosarcoma No cysts are found and therefore the 
author concludes that thev are not of branchiogemc origin The usual tumors 
involved m this differential diagnosis are discussed 

Richard A Lievendahl 


The Effect of Parathyroid Hormone and Increased Calcium Metabo- 
lism ON THE Growth of Tumor Tissue A Goerner and B J P 
Shafirrof, j Cancer Research 12 294, 1929 


The effect of parathyroid extract and increased serum calcium has been studied 

on the growth of Flexner rat carcinoma and the Crocker Fund sarcoma no 10 

The calcium content of the Flexner tumor has been increased but no inhibitory 

effect due to calcium was effected The growth chart, which shows the tumor to 

be rapidly growing, and three cases of metastases are recorded The calcium 

content of sarcoma no 10 has not been increased — no difference of growth from 

the control being recorded . , « 

Authors Summary 


The Carbohydrate AIetabolism or Tumors (Glycolysis of Tumor Tissue 
IN THE Living Animat) C F Cori and G T Cori, J Cancer Research 
12 301, 1929 

Con and Con report their experiments on glycolysis (the splitting of dextrose 
into lactic acid) of tumor tissue in vivo Their ingenious technic was given in a 
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previous paper In brief, a sarcoma was established on one wing of a chicken, 
and the venous blood leaving the tumor was compared with the venous blood from 
the normal w'lng The blood that had passed through the tumor contained on an 
average 16 mg per cent more lactic acid and 23 mg per cent less dextrose than 
the blood that had passed through the tissues of the normal wing Once this fact 
was established, they attempted to determine the rate of lactic acid formation of 
the tumor in the living animal in a quantitative way They have obtained the 
following results Rats with tumors weighing from 14 2 to 21 per cent of their 
body weight showed a marked increase m the lactic acid content of the blood When 
the tumors corresponded to less than 10 per cent of the body weight, the lactic acid 
content of the blood was within normal limits 

They also found that the intravenous lactic acid tolerance of tumor-bearing 
rats was decidedly lower than that of normal rats and the decrease in tolerance 
was fairly proportional to the size of the tumor By determining the difference in 
the lactic acid tolerance between normal and tumor-bearing rats, it was possible 
to arrive at an estimate of the rate of lactic acid production of the tumor tissue 
m the living animal The values obtained varied between 570 and 800 mg of lactic 
acid per gram of fresh tumor per hour, with an average of 690 mg It is interesting 
that the rate of glycolysis of the tumor in vivo depends on the blood sugar concen- 
tration At a normal blood sugar level of the tumor-bearing animals the glycolysis 
corresponds to one-half the maximal possible glycolysis of the tumor The intra- 
venous dextrose tolerance of tumor-bearing rats is the same as that of normal rats 

B M Fried 


A Cysticercus Carcino-Osteochondro-Sarcoma of the Rat Liver with 
Multiple Cysticercus Sarcomata F D Bullock and M R Curtis, 
J Cancer Research 12 320, 1928 


Bullock and Curtis were the first to note that when rats are fed with Cysficei cits 
jasciolaus, the larva of the cat tapeworm, Taema a assicolhs, they develop malig- 
nant connective tissue tumors of the liver No adequate hypothesis has as yet been 
proposed to explain the lack of response on the part of the hepatic cells or the 
bile duct cells to form new growths under the influence of the same parasite This 
IS the more interesting in connection with the fact that in man Pai agommus fre- 
quentl}’- causes hepatic cancers 

In the present paper, the authors report a detailed study of a chondroma or 
chondrosarcoma and of a mixed tumor which they found in a rat infested with 
Cysftcc! CHS fa<;cwlan^ g Fried 


Local Injury as a Possible Causative Factor in Sarcoma E Bradley, 
Brit M J 1 599, 1929 

A railway signalman, aged 45, was well on April 19, 1928, when he pulled 
over a heavy signal lever with his left hand while his head was turned fully to the 
right, he felt something snap in the left side of his neck and had severe pain On 
April 21, a physician noted a tumor, the size of a hazelnut, under the middle of the 
left sternomastoid muscle The tumor increased rapidly in size but the man worked 
until May 4 On May 13, there was a brawny induration of the left side of the 
neck from the mandible to the clavicle and from the larynx to the edge of the 
trapezius muscle On May 24, an operation was performed in an attempt to relieve 
the pressure on the larynx, death from cardiorespiratory failure occurred twelve 
hours later At autopsy an unencapsulated conical mass, 4 inches (10 16 cm ) wide 
at the base and 6 inches (1524 cm) high, was removed from the neck Micro- 
scopically, it was a highly malignant endothelial sarcoma The trauma was 
regarded as a probable factor if not in causing the tumor, at least m having 
accelerated its growth 

CjEorge Rukstinat 
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On the Action of ^ General Factor in the Development or Tar Cancer 
IN White Rats Bruno Polettini, Turnon 3 306, 1929 

On the basis of his personal researches and those of others, the author comes 
to the conclusion that in causing CNpenmental cancer in rats tar acts not so much 
as an irritating factor, as b} profoundb modifying the general state of the organism 
of the animal m such a wai as to produce a true predisposition to tumor growth 

W Ophuls 


The Intercellular Bridges and the Genesis or Carcinoma A Kreiker, 
Virchows Arch f path Anat 271 724, 1929 


This stud}' IS based on thirty-eight cases of basal cell carcinoma of the face 
In more than half of them a nevus verrucosus preceded the carcinoma The 
usual theories concerning the cancer cell assume a biologic change within the cell 
which makes the cell a foreigner to the organism This seems biologically 
impossible In the theory brought forward by the author, such an assumption is 
unnecessary Carcinoma (of the skin) is formed when isolated basal cells are 
unable to form a closed system again Normally, all skin epithelium forms one 
mechanical system, the cells being united by the intercellular fibrils 'When a 
trauma, for instance, isolates a group of cells, the isolated cells will multiply until 
they have formed a new system or have become reunited with the skin epithelium 
The intercellular fibrils represent the anatomic basis for the growdh restraint of 
skin epithelium A frequent form of a new' closed system formed by' isolated skin 
epithelium is the cy st , it does not grow' any' more, it only becomes distended The 
best example for absence of a closed system is the tissue culture w'lth its 
unrestrained grow'th The fact that in basal cell carcinoma all cells are connected 
with each other explains the absence of metastasis The ulceration is due to the 


absence of the protecting hornified layer, it does not prove the destructne pow'er 


of the tumor cells 


Alfred Plaut 


On Tar Carcinoma with Long L\tent Period R Zenker, Ztschr f 
Krebsforsch 28 121, 1928 


In a rabbit that had been subjected to repeated application of tar to the ear over 
a long period, the initial hy'pertrophic changes disappeared almost completely after 
the cessation of the applications, but tw'o years after this there developed the usual 
tar carcinoma Evidentlv, the processes initiated bv a temporary irritation may 
persist W'lth eventual deielopment of malignancy — a phenomenon obseried in human 


beings in the carcinomas of aniline and paraffin w'orkers 


H E Eggers 


Contribution to the Pathologv of Atipical Grawitz Tumors F 
Schaffhauser, Ztschr f Krebsforsch 28 131, 1928 

On the basis of a fully described tumor of the Graw'itz ty pe, apparently primary 
in the kidney, w'hich show'ed marked metaplastic deielopment in the form of 
recognizable tubules, alveoli of vacuolated cells, sarcoma-like portions and giant 
cells, the w'riter concludes that the most ’ogical explanation of the so-called hy'per- 
nephromas is that they originate in undifferentiated embryonic tissues, w'lth 
potentialities tow'ard both suprarenal and renal development -rr -c- 


On the Tar Cancers of Briquet Workers Teutschlaender, Ztschr f 
Krebsforsch 28 283, 1929 

In a study of the tar cancers of briquet w'orkers made in Baden and South 
Wales, the author arrives at the following conclusions The cancers are of the 
ordinary squamous epithelial type and do not differ m their behaiior from similar 
carcinomas of other origin, the briquet dust appears to be the irritative agent, 
possibly' also the vapors arising m the course of briquet manufacture These 
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carcinomas are of frequent occurrence, but seldom appears in less than five years’ 
exposure, after this period tar warts are practically constant Preventive measures 
are urged the preferential employment of young persons, the frequent changing 
of labor personnel, avoidance of personnel with already diseased or unduly sensitive 
skin, avoidance of persons who will not observe rules of personal cleanliness or 
prophylaxis, publication and explanation of prophylactic rules, supervision of their 


enforcement and moistening of the dust 


H E Eggers 


Studies of the Histogenesis of Roentgen Tumors of Plants Komuro 
Hide\o, Ztschr f Krebsforsch 28 371, 1929 

In developing roentgen tumors of the root tips of pea seedlings, the writer 
describes filiform structures resembling closely what haie been described as nerve 
filaments in experimentally induced tumors in animals g Eqgers 

Tar Cancers in Vitallv Impregnated Mice J G Sanchez-Lucas, Ztschr f 
Krebsforsch 28 374, 1929 

Tar cancers were found to develop in mice that had been impregnated with 
India ink by intravenous or intra peritoneal injection, m splenectomized mice and 
in mice subjected to both piocedures, to the same degree as in untreated animals 
There were no noteworthy differences shown in the microscopic examination of the 
internal organs jj ^ Eggers 


The Histologic Similarity Betw^een Epithelial Regeneration and 
Cancer Formation H Mueller, Ztschr f Krebsforsch 28 383, 1929 

The author is an advocate of the theory that epithelial regeneration occurs not 
from epithelial cells themselves, but from undifferentiated elements originating in 
close association wath subepithehal capillaries According to his view, carcinoma 
is the result of repeated destruction of epithelial cells, with liberation from them 
of hormone-like substances which stimulate the undifferentiated elements to 
excessive and eventually unrestrained reproduction of the destroyed cells He 
believes that he has evidence for the view that metastatic growth is really accom- 
plished by mesenchymal elements stimulated to the formation of epithelial cells 
by the hormones reaching the new site from the primary location 

H E Eggers 

On a Case of Cancer Following a Burn H Stauffer, Ztschr f Krebs- 
forsch 28 418, 1929 

Stauffer reports a case of facial carcinoma following a local burn incurred 
thirty days before The surrounding noncancerous skin showed marked senile 
precancerous hyperkeratosis 

Jri jtl» ^ iiGGERS 

Spontaneous Tumors of Mice and the Etiologic Aspects of the Cancer 
Problem L Heidenhain, Ztschr f Krebsforsch 28 443, 1929 

Since Haidenhain’s experimental results have been explained on the basis of 
spontaneous tumor development, he discusses in this article the incidence of such 
tumors In his experimental material, his frequency of tumor development was 
of the same order as that observed by Maude Slj e m her work on the genetics of 
tumor Unlike her tumors, those obtained by him showed no particular affinity 
for certain organs, and a number of them were located m regions m wdiich sponta- 
neous tumors are %ery rare m the mouse From such information as he was able 
to gather, the relative frequency m Germany of spontaneous tumor development m 
mice IS about 14 per cent-a figure far less than that obtained by him 
experimentallj 

H E Eggers 
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Results of the Cytologic Studt or Tumors B Lipschutz, Ztschr f 
Krebsforsch 28 491, 1929 ‘ 

Using Giemsa’s stain in carefully selected material, the writer has found in the 
cells of Rous’ sarcoma intracellular inclusions of the same general order as those 
found 111 diseases caused by known filtrable viruses In view of the numerous 
other similarities between the filtrable agent of Rous’ sarcoma and those iiruses, 
he concludes that the demonstration of these bodies places this agent among the 


filtrable infections 


H E Eggers 


The Developmeatal Stages or the Epitheliai Chaages Precediag Skiv 
Tar Cancers A Babes, Ztschr f Krebsforsch 28 533, 1929 

The precancerous changes in the skin of the rabbit’s ear following application 
of coal tar \ary according to the mode of application, one series of changes follow- 
ing the simple sw'abbing of the surface, another the deep introduction of the tar bi 
rubbing With the former there is first an atrophy of the hair follicles and 
sebaceous glands, but wTth persistence of their surface openings, wdiich dilate into 
saclike in\ aginations from w'hich there is an outgrowtli of epithelial buds Between 
the saccules there is hypertrophy of the skin, either diffuse or m the form of 
buds As the sacs deepen, the skin assumes a papillary surface relationship, with- 
out anything atypical in the overgrow'th evcept hyperkeratinization With the 
deeper introduction there is complete destruction of hair follicles and glands, with 
regeneration of these elements in the form of epitlielial processes wdiich gradually 
grow^ deeper and cornify There is a great resemblance of these changes to 
senile hyperkeratosis ^ 


Medicolegal Pathology 

AlETH-iL Chloride Poisoning A H Kegel, William D AIcNilly and 
A S Pope, J A M A 93 353, 1929 

This article review's briefly the literature in question and discusses the sjmptoms 
and changes in the organs caused bj methyl chloride gas m high dilutions The 
interest in poisoning from this gas is acute m Chicago at this time on account of 
the occurrence of a considerable number of deaths from the escape of methyl 
chloride gas m kitchenette apartments from leaks m the apartment units 
Undoubtedlj, instances of poisoning have occurred wnthout being recognized as 
such The principal s}mptoms appear to be drow'siness, mental confusion, nausea, 
^omltlng, coma and, in severe forms, convulsions The lesions consist of paren- 
chymatous degeneration, multiple hemorrhagic extravasations and pulmonar}' con- 
gestion The clinical sequelae suggest progressive degenerative processes in the 
central nervous S 3 ’’stem 


Recent AiSvances in Toxicologa and Forensic Medicine Sir Willi vm 
Wilcox, Lancet 2-970, 1927 

At a meeting of the Medico-Legal Society of London on Oct 27, 1927, Sir 
William Wilcox, in discussing some of the Avays m which toxicology assists the 
law, referred at some length to arsenic, the arsenobenzene compounds, the 
improved methods for detecting alkaloids, the differences in the symptoms of 
poisoning from lead when given intravenously as is done for cancer, and the usual 
sjTnptoms of poisoning from this metal, and to the huge number of new' drugs, 
especiallj' the hypnotic remedies and the 257 deaths (from 1905 to 1925) from the 
barbituric acid group He also mentioned the liver poisons, tetraclilorethane, 
trinitrotoluene, dinitrobenzene, picric acid and dimtrophenol, and the toxic jaundice 
and subsequent cirrhosis that they cause He also spoke briefly of the advances 
made in the study of blood stains, particularly blood grouping and the interest 
recently displayed in Creat Britain in wounds from fire-arms, more especiall}' 
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since Professor Sidney Smith gave so much attention, when in Cairo, Eg3fpt (now 
in Edinburgh), to the identification of bullets by marks that they receive from the 
barrels through which they are fired £ £ LeCount 


Infanticides Before the Infants Have Breathed M E Sorel, Ann de 
med leg 8 515, 1928 


There are many reports of infants killed by a kick or blow on the head, strangu- 
lation or even decapitation before they had a chance to breathe and with only the 
head born As a consequence, pulmonary docimasia, tests to determine whether 
the child has breathed or not, although very important, are by no means final m 
deciding whether infants are born alive Sorel reports two cases of live birth, one 
of them first known when the mother confessed having killed the infant before it 
made a noise, by wounding the hard palate with a finger or fingers in the mouth 
wEen she suffocated the infant The other infant w^as strangled with a strip of 
ticking and there were hemorrhages m the outer lajers of the wall of the left 
carotid artery where the cord had bruised the vessel Thorough examinations 


in various ways failed to disclose any evidence of aeration of the lungs of either 

E R LeCount 


Trauma and Tuberculosis L Desclaux, Ann de med leg 8 518, 1928 


In order to prevent an awning from falling the left hand of a young girl who 
was helping lift it was so severely twisted on her forearm that the wrist swelled 
and was painful Six weeks later tuberculosis was found of the left carpal bones 
A maximum of a year of disability w'as fixed as the basis of compensation 


Discrete lesions with dulness were found in the apex of the left lung The opinion 
was given that the bones of the wrist were tuberculous at the time of the 
accident and the torsion had brought on a more rapid development of the fungous 


ostearthritis 


E R LeCount 


Infanticides and Abortions in Warsaw Since the World War W 
Grzyw'O-Dabrow SKI, Ann de med leg 8 545, 1928 


Infanticides in European Russia N W Popoff, Ann de med leg 8 532, 
1928 

This IS a detailed account full of statistics of the increase of abortions, 
infanticides and deaths of the mothers from puerperal sepsis in Warsaw in the 
eight 3 ears between 1918 and 1925, also of the apathy of the public and the 
leniency of the law regarding them Based on the numbers of abortions m Pans 
before the war, 50,000 each year for 3,000,000 inhabitants, and those in Lyon at 
that time, 10,000 a year for a population of 500,000, the number in Warsaw is 
said to be at least 15,000 for its population of 1,000,000 Calculations from other 
sources place the abortions in Warsaw as 1 for e\ery 5 pregnancies The ratio 
to births for four 3'ears is as follows 


Year 

Births 

Abortions 

1921 

21,710 

4,991 

1922 

22,980 

5,285 

1923 

22,701 

5,451 

1924 

21,157 

4,866 


Estimates made from the number of women treated in hospitals foi the complica- 
tions following abortions, the number of postmortem examinations and court 
statistics all were found corroborative of the increase of abortions and of infanticides 
At the Medico-Legal Institute in Warsaw in these 3 ears, from 1921 to 1925 
1,043 bodies of infants born at term or prematurely were examined, 483 stillborn 
and of these only 13 per cent at term, 142 infanticides or deaths from violence 
and of these 85 infanticides by asphyxia m one way or another There were 
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20 bodies of infants born at term in which cranial fractures were found, 48 were 
born at term and died solely from lack of proper care at that time, and 117 
were nonviable, etc 

During the years from 1918 to 1925, examining magistrates inquired into 141 
cases of infanticide In 47 7 per cent the women were acquitted , m 18 5 per cent 
condemned, but frequently with a reprieve , in 35 7 per cent the accused was con- 
demned for failure to bury the body of the fetus or infant Among cases tried 
for abortion from 1920 to 1924 inclusive, the mothers were implicated m 45 and 
of these women 16 were convicted and 39 set free There were 51 midwives 
tried during this same period and 16 were convicted In higher courts, of 118 who 
were tried for abortion, 58 were convicted The deaths of mothers from abortion 
and its sequences rose steadily from 18 m 1921 to 43 in 1926 Popoff, Professor 
of Legal Medicine in Smolensk, reckons that the increase in infanticide, defined 
in Russia as murder of the infant by the mother at the time of birth, increased 
from 2 7 per ten thousand births in 1909 to 6 7 in 1925, the total number being 
376 in 1909 and 1,120 in 1925 For the years from 1913 to 1919 inclusive. 


information is not available 


E R LeCount 


Industrial Diseases G Rousselier, Ann de med leg 8 553, 1928 

In a military pharmacy three employes were found affected by drugs with 
which they were employed One was sensative to quinine and suffered with 
engorged blood vessels of the head and neck resembling impetigo or an eczema, 
these were much worse if the patient was menstruating Another had eczema 
whenever she worked with emetine, a third woman had eczema from powdered 
pyrethrum Another laborer suffered from an acute poisoning from handling 
crude nux vomica , four others painful conjunctivitis from asphalt, and others local 
lesions from cement used in making tiles These are all mentioned as unusual 
disorders from occupations with which the customary legal awards for damage 
and disability have had, as yet, but little to do E R LeCount 


Explosion in a Starch Factory J Leclercq, C Vallee and M Muller, 
Ann de med leg 8 581, 1928 

In describing the conditions accompanying and results from the explosion of 
a starch factory near Lille m which seven persons were killed and thirty-seven 
wounded, eight of these severely, the position of some of the bodies is described 
and illustrated as follows extremities shrivelled, thighs flexed on the pelvis, legs 
flexed on the thighs, forearms flexed on the arms, the hands and fingers flexed 
and m front of the chest in the attitude taken by boxers The red blood corpuscles 
in the capillaries of the lungs were found carbonized by a microscopic examination 

E R LeCount 

Stains on Cloth Made by Black Powder Piedelievre and Simonin, 
Ann de med leg 8 615, 1928 

By using crockery ware, shaggy cloth, white linen, sheets of rubber, animal 
skin, etc , as targets and removing the metal bullets so as to leave simply the 
powder, it was proved that the black rings with white centers made by black 
powder shot against certain fabrics are due to a rebound of the cloth Such 
marks are not made on the skin, nor are they made by smokeless powder 

E R LeCount 

Traumatic Diabetes G Roussellier, Ann de med leg 8 617, 1928 

Injuries of the cerebrospinal axis sustained by two persons were followed by 
diabetes One was a man, aged, 65, who was debilitated, the sugar was never 
more than 2 Gm in twenty-four hours and disappeared altogether after a few 
months There was no glycosuria twenty dajs before the accident, which among 
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other injuries included a wound in the right temple, 4 cm long In the second 
case, it was admitted that glycosuria might have been present before the accident 
Compensation based m some part on traumatic diabetes was secured by both 
patients Roussellier mentions about fifty other patients in whom injury was 
followed by a great variety of definite lesions of the brain, but without glycosuria 
He believes that traumatic diabetes is exceedingly rare ^ LeCount 

Assault with Ligation or the Penis P Muller, Ann de med leg 8 620, 
1928 

A boy, aged 8 years, fearing punishment, managed to keep secret his ligated 
penis until after departure of his father the next morning, when it was discovered 
by his mother It was necessary to call a surgeon to sever the cord deeply 
buried in the penetrated base of the prepuce The scrotum and loose tissues 
about the bladder were infiltrated with urine of which a large amount escaped 
when the cord was cut Gangrene for 4 by 7 cm of the scrotum followed, but 
about three months later the parts were normal 

The boy accused two other boys of attacking him, one of 12 holding him down 
while the other, about his own age, tied his pefiis This the boys denied and 
they were released from custody The case was then carried to a higher court, 
and in spite of an opinion given by Muller that the boy could not have tied his 
penis m the way it was found, they were again released The report illustrates 
the difficulty of legal dealings with children In discussing this, Brisard told 
of complete severance of the urethra from a ligature of the base of the penis 
of a boy of 7 or 8 years which the boy himself had applied 

E R LeCount 


Death Following Puncture or the Cisterna Cerebellomedullaris, 
H Steindl, Deutsche Ztschr f Chir 209 97, 1928 


In place of obtaining colorless, thin, cerebrospinal fluid when the cisterna was 
punctured to relieve pressure, blood poured forth m a pulsating stream and after 
death the left vertebral artery was found punctured From the perforated artery 
blood accumulated beneath the dura at the base of the brain A carcinoma of 
the pharynx had invaded the brain and although trephining, and also many lumbar 
punctures, had already been done to reliev'e pressure, it was thought that puncturing 
the cisterna would relieve the headaches The artery was wounded because the 


cisterna was empty and the medulla w'as displaced back and to the right bringing 
the left vertebral artery into the line of puncture Death did not occur until 


four days after the puncture 


E R LeCount 


Aneurism of the Aortic Arch Following a Wound with Shrapnel 
R Nissen, Deutsche Ztschr f Chir 211 262, 1928 

Shortness of breath, considerable expectoration and subcutaneous emphysema 
all appeared rather abruptly two weeks after a man, aged 36, was wounded wnth 
shrapnel in 1916 The ball entered behind between the shoulder blades During 
the third week, a left thoracentesis yielded blood and there were abnormal heart 
sounds affecting all the valves He returned to the war front in 1917, and to his 
occupation as carpenter after the war Because of pain in the thorax, an examina- 
tion in 1920 revealed the shrapnel ball, and he obtained 20 per cent of the total 
disabilit} pension His work was not heavy for three years after this, but he 
returned to his carpenter work at the end of this period whereupon the former 
symptoms returned In 1927, his pension, then 30 per cent, was considered again 
and bj another examination an aneurjsm was found at the aortic arch, the shrapnel 
ball in the posterior mediastinum moving with each heart beat, the pension was 
increased to 66 66 per cent 

E R LeCount 
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Suicide as a Result of Bodily Suffering K Meixner, Deutsche Ztschr 
f d ges genchtl Med 12 133, 1928 

To refute the rule that persons who kill themselves are mentally diseased two 
suicides are reported of persons who, it is assumed, were in great pain at the time 
In the body of one, death by stabbing, a fresh coronary thrombosis was found, 
in the other, a perforated gastric ulcer with peritonitis, death by shooting 

E R LeCount 


Concerning Knife Wounds H Merkel, Deutsche Ztschr f d ges genchtl 
Med 12 137, 1928 


This IS an entertaining account of unusual experiences with stab wounds and of 
the exceptional peculiarities such wounds may possess Of three deaths caused b}’’ 
falling on or against knives accidental!}’-, one was of a man who carried a naked 
laiife in one hand and had a fall when riding a bicycle through woods where he 
feared he might be waylaid Cuts across the throat, causing the death of a girl, 
aged 15 years, were obviously made from the left side It was known that she 
was right-handed but further inquiry and another examination of the body dis- 
closed that her right hand had bpen injured some days before The first suspicions 
of assault and murder w’ere then dismissed Some time subsequently, the father 
admitted that he had punished her for remaining out late just before she had 
cut her throat The weapon, a razor, Avas found by her head and it was concluded 
from the w'ay the blood w'as distributed on her clothing and surrounding objects 
that she inflicted the w'ounds while kneeling 

Three deaths from stab w'Ounds, deeper than the length of the blades w'lth which 
they were made, were explained by the force used w'hich drove in the outer parts 
after they were pierced In a fourth, the discrepancy betw’een the two, length of 
blade and depth of wound, was to great and further search resulted in finding a 
second weapon with a longer blade and its identification as the one used The 
most remarkable of the ten cases reported deals wnth the dead and greatly decom- 
posed body of an unknowm w’oman found m a thicket A meshwork of vegetation 
had grown through some of the clothes When identification was made and it 


was decided that cuts into the front of the body of the third cervical vertebra 
represented the bottom or deepest part of wounds across the throat wdien she was 
murdered, the affair was easily terminated She had disappeared about a j^ear 
previously The apprehended murderer confessed and w’as sentenced to death, but 


subsequent!} this was changed to imprisonment for life 


E R LeCount 


Identification from Portions of Bodies Raestrup, Deutsche Ztschr f d 
ges geritchl Med 12 . 176, 1928 


This prosaic account, illustrated by a number of cases, deals with mistakes in 
the identity of dead bodies, disputes over the identity and the unreliability for 
purposes of identification of clothing, letters, laundry marks and similar objects 
found on or wnth bodies of persons unknown Publicity of descriptions and photo- 
graphs of such bodies are the best means of securing identification Raestrup 
describes at considerable length measures which when taken result m lifelike photo- 
graphs Substances may be injected into the loose orbital tissues to push the eye 
balls forward, gritty powder underneath the eyelids will hold them open, the 
sagging mandible may be held forward by sewing the jaws or teeth together 
m front, and entire faces with glass eyes mav be built up from merely the bare 
skull Considerable difficulty is met with in identifying burned bodies, but e\en 
with these identification is often successful from tattoo marks, matters of dentistry 


and sometimes finger prints 


E R LeCount 


Accident or Heart Disease W Brandis, Med Klin 24 424, 1928 

After opposing expert opinions w^ere obtained from professors in two pathologic 
institutes, it was decided b} officials w'ho pass on matters of insurance for the 
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government that an occupation was not responsible for the death of a man, aged 48, 
who died from heart disease In his work he had occasion to press against 
machinery with his chest and calluses formed where the upper right ribs join the 
sternum The enlarged heart was not explained satisfactorily either during life 
or after the postmortem examination The coronary arteries were sclerosed, no 
mention was made of blood pressure or of histologic examination of the myocardium 

E R LeCount 


Chronic Benzene Poisoning One Death K Lande and L EIalinowsky, 
Med Khn 24 655, 1928 


An eczema of the hands and arms, slight changes in the blood, hemorrhage 
from the nose and gums and later a severe degeneration of the left median nerve 
with atrophy of the muscles it supplies were the chief symptoms of a man exposed 
to the vapors of benzene where as many as 15,000 or 20,000 liters were transformed 
from tanks to cars, his hands were also kept wet with the benzene The illness 
occurred after he had this occupation for one year 

The other man worked for two years, applying to automobiles lacquer or varnish 
m a 40 per cent solution of benzene His symptoms came on with weakness 
for about six months before death, loss of appetite and emaciation, and later, 
hemorrhage from the nose so severe that he finally came under medical observation 
At this time the hemoglobin was 36 per cent, but before death it sank to 17 per 
cent, the red cells numbered only 1,000,000 He also had fever, which has been 
noted a few times in other patients, with chronic benzene poisoning and has been 
laid to tissue destruction 


He lived only eight days after entering the hospital, and at postmortem examina- 
tion the bone marrow was found to be aplastic Both these patients had a mild 
leukopenia, gingival hemorrhages and severe bleeding from subcutaneous blood 
vessels after trivial bruising The authors claim that the monoplegia is the first 


to be reported from benzene 


E R LeCount 


Fatal Hemorrhage froai a Minute Ulcer of the Stomach H Naumann, 
Med Khn 24 935, 1928 


A woman, aged 22, after a few prodromal symptoms diagnosed as mitral 
insufficiencj^ had bleeding from the stomach and bowel which was unexplained 
during life and after death until by careful search a minute gastric ulcer was 
found with an eroded thrombosed artery stump in its center, the vessel being about 
as large as a fine hair 

The bleeding continued over at least seven days, but probably lasted much longer 
because w^hen she first came under observation the hemoglobin was only 36 per 
cent, just before death it was 17 per cent There was no evidence of the ulcer 


in the outside of the stomach, and for this reason an 
have been of little use 


operation probably would 
E R LeCount 


Complete Tear of the Right Subclavian Artery in Training for 
Athletic Sports W Koch, Med Khn 24 1473, 1928 

A man, aged 22, an all-round athlete, suffered from pain in his right shoulder 
and chest after swumming with a breast stroke After a physician had massaged 
his heart, for he had an hypertrophied heart with some mitral insufficiency, he 
exercised at home with an “Expander” loaded with a w'eight of 110 pounds During 
this exercise, he was suddenly seized with severe pain as before in the right 
shoulder and right side of the chest, which also extended dowm the right arm 
soon after, nausea, difficulty in swallowung and air hunger obtained 

He collapsed suddenly on the street five days after return of the pain became 
unconscious and was taken to a hospital where at first perforated gastric ulcer 
was diagnosed This was abandoned when 600 cc of blood was removed from 
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the right pleural cavity, death occurred eight days later in the hospital ver> 
suddenly after a cry and the appearance of a bluish swelling in the right infra- 
clavicular fossa and adjacent arm After death the right subclavian artery was 
found torn completelj- across, 3 cm from its origin, and the blood after dissection 
of the surrounding tissues had broken into the right pleural cavity where there 
was still 1 liter Nothing is said by Koch regarding a cervical rib in his difficult 
explanation of how the tear was produced ^ LeCoont 


Heart Disease and Accident W Heima.xn-Hatr\, Med Klin 24 1596, 
1928 

A w^oman who had fallen wdieii 4 j'ears of age and as a consequence suffered 
for many years from kyphoscoliosis of the spine and a deformed thorax, when 54 
injured her chest in an automobile accident, breaking some ribs and one forearm 
Directly after the accident she had symptoms of severe cardiac disorder cyanosis, 
rapid pulse, many extrasystoles, a sense of cardiac compression and of impending 
death She died unexpectedly about seven months later, a necropsy w'as not done 
The opinion is expressed that the internal injuries hastened death from heart disease 
m one alreadj' greatlj' afflicted with compressed thoracic viscera 

E R LeCount 

Accident, Hea.rt Disease or Renal Disease W Brandis, Med Klin 
24 1633, 1928 

This is a renew' bv one of the officials, a judge, wdio decide questions of 
liability for insurance of employes and includes the observations and opinions of 
the physicians attending the deceased, as well as the reports of directors of two 
pathologic institutes w'hose expert opinions w'ere sought Claim by the w'ldow' 
for compensation for the death of her husband was denied because the disease 
of the left kidnej from w'hich it was alleged death had resulted w'as part of a 
sjstemic infection and not due to accident 

The man complained of pain and of having torn some muscle of the abdominal 
W'all w'hen lifting a heavy piece of iron A few' da>s later he died of an infection, 
thought at one time to be “grippe ” At postmortem examination, a thrombo- 
ulcerative aortic endocarditis was found with embolic hemorrhages and infarcts 
in both kidneys and the spleen The head w’as not opened, the renal lesions were 
multiple small infarcts and hemorrhages and included no abscess, as was claimed 

E R LeCount 
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CHICAGO PATHOLOGICAL SOCIETY 

4* 

Rcgula) Aloiithly Meeting, Oct 14, 1929 
HcNK'i C Sw^ANY, Picsidcnt, in the Chan 

The Necropsy in Medical Education and Study President’s Address 
Henry C Sweany 

I wish to thank you for honoring me as you have on this the fiftieth year of 
the founding of the Chicago Pathological Society 

Custom dictates an address on this occasion I have therefore prepared a dis- 
course on pathology as a basic medical science, the purpose of which is to point 
out the deficiencies existing in our medical education, resulting from our relative 
lack of necropsy material 

I shall first scan a few centuries of medical history for fitting precedents Begin- 
ning with the Renaissance period, relatively few of the outstanding characters need 
be mentioned to reveal the relationship of morbid anatomy to the progress of 
medical science Before morbid anatomy could be studied, there had to be a 
knowledge of normal anatomy 

Vesahus (1514-1564), champion of anatomic dissection, boldly departed from 
Galenic dogma and the theories of his teachers to carry out his classic anatomic 
studies Nevertheless, he laid the foundation of surgery which Pare, his con- 
temporary, appreciated and made use of to help elevate medicine from the mediocrity 
of the barber 

Enthusiasm then waned gradually until the appearance of John Hunter in the 
eighteenth century, when a new impetus was given to all branches of medicine As 
an experimenter m medical research. Hunter knew no limitations His ambition was 
the solution of the unknown, whether m man or animal , m the field of anatomy, 
physiology, medicine or surgery However, his greatest accomplishments were in 
surgery and experimental pathology' 

Again, on the continent, at the end of the eighteenth century, anatomy and 
surgery received another stimulus as a result of the efforts of Bichat (1791-1802), 
a protege, student and friend of the surgeon Desault, whose chief claim to 
immortality is that he was Bichat’s teacher 

During this time, internal medicine was plodding along as a semimystic cult, 
aided at first by the bombastic Paracelsus, but aroused completely by the immortal 
discovery of Harvey in the early seventeenth century Two hundred years later 
saw it definitely established on phj'siologic principles by that versatile genius and 
teacher, Johannes Muller 

Even while surgery was being founded, through anatomic discoveries and 
internal medicine established on principles of ph}'siology, a new science came into 
being This afterwards became known as pathologj'-, a synonym more practical 
but less expressive than the older morbid anatomy 

The first great work in this field, entitled “The Seats and Causes of Disease 
Imestigated by Anatomy,” by Morgagni, was published in 1761, more than 100 
jears after Harvey This marked the true beginning of pathology m science In 
the same year of Morgagni’s publication, there was born a Scotchman, Matthew 
Baillie, who published the first complete textbook on pathology, and included case 
histones along w’lth the autopsy records 

The scene again shifted to France wdiere Ba 3 de, Laennec and others created a 
lasting medical atmosphere by combining clinical manifestations with anatomic 
aberrations Again utilizing morbid anatomy as a basis. Bright, Addison and 
Hodgkin markedly ad\anced the cause of medicine in England Tin’s was followed 
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by the creation of the Viennese school by Rokitansky, the pathologist, and Skoda, 
the clinician, whose combined influence created in V lenna one of the world’s greatest 
medical centers and marked the climax of gross pathologic study 

Both medicine and surger}’- now veered into this new field of morbid anatomy 
for ad^ancement Following the cell theory of Schleiden and Schwann and the 
discoveries of the first great histologist, Henle, microscopic pathology became a 
field for exploitation This was ably accomplished by the incomparable Virchow 
Rudolph Virchow was the most conspicuous figure in the history of medicine of 
the second half of the nineteenth centurj”^, the most successful exponent of scientific 
methods of medical investigation and research, and the founder of modern pathologj’- 
With his work, so-called “dead house” pathology became and remained the 
single most important means of medical education It is the primary school of 
medicine, contributing the knowledge that furnishes tlie foundation for medical 
education By it the practice of medicine has been lifted out of a tangled mass 
of superstition and cultism and established on the basis of an exact science 

During the latter part of this brilliant naissance, the Chicago Pathological 
Societ}’^ had its modest beginning, an outgrowth of the West Chicago kledical 
Societ 3 The first meeting was held in tlie “Old Washingtonian Home” klaj' 13, 
1878, Dr Norman Bridge presiding Three jears later, it received its present name 
Among the reports of the society printed in the Chicago Medical Journal and 
Recoidci of that time, were some by Christian Fenger, the first pathologist at the 
County Hospital and one of the first modern pathologists m America In discuss- 
ing this subject, Kektoen quoted from a report by Dr Edward Holmes that the 
first autopsj' performed m this part of the country was done by Fenger Fenger, 
who had come from abroad, was implanting in the minds of medical men of this 
community the methods of the European schools In fact, great pilgrimages to 
the European clinics began shortly after It was during this time that Belfield 
brought back Koch’s method for the demonstration of tubercle bacilli 

In the earlj’- nineties, laboratorj methods were introduced and from that time 
the reports became more scientific The “Society Transactions” were started in 
1894, and the meetings were held in the central part of the city 

The dev^elopment of pathologj’’ m Chicago proceeded under the industrious 
efforts of Hektoen, LeCount, Zeit, Klebs, Weaver, Herzog and later Wells, 
Davis and manj' others who carried on the work started by Fenger 

Most of our accomplishments, however, hav'e not been m the fields that made 
Europe the center of medical learning Bacteriologv% under Pasteur, Klebs and 
Koch, drew a great deal of interest, while immunolog}, biochemistry and experi- 
mental pathologj’- progressed with great strides in this countrj' 

The pathological institutes, so prominent m Europe, have not fared so well 
Witli the exception of LeCount’s extensive necropsy experience, the volume of 
work m Chicago is not to be compared with that in Europe LeCount’s work 
m the Cook County coroner’s office was chiefly suitable for indivndual study of 
pathology By no means do I wish to detract from the unparalleled work m 
the newer sciences m this country, but I do hope to emphasize the advantage 
possessed by men who have enjoyed an extensive postmortem training m their 
medical education, and further emphasize that such training here, except in a few 
institutions, is far from satisfactory 

Despite the fact that necropsj’ work has more than doubled m Chicago in the 
last ten years, the number is far below that obtained abroad The percentages 
for the year 1926, from the report of the Institute of Medicine, reveal that the 
necropsies by permission, not counting the necropsies in the County Hospital, 
represent 21 1 per cent of all deaths m the respective hospitals, while the figures 
from the City Health Bulletin for the same period, covering all deaths in the 
City of Chicago, give by calculation only 5 3 per cent necropsies by permission , 
that IS, for every five deaths in the hospitals and ev'ery eighteen deaths m the 
city at large, there is one necropsy by permission The New York Academy of 
Medicine reports that the ratio of necropsies done in hospitals in Europe to those 
in America is as 62 7 per cent to 7 3 per cent, almost 9 to 1, while Karsner places 
the number for the countrj at large at 0 7 per cent 
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Different authors comment on these statistical variations, here and abroad, from 
several viewpoints Lack of interest by physicians is considered the most important 
R,obertson cited a medical student who hoped that he \vould not be insulted by 
being asked for a necropsy on his deceased father The same author maintained 
that this feeling is quite general among members of the medical profession Smitli 
stated that the laity at times are more appreciative of necropsies than physicians 
Bell, Wilson and others are in general accord with these statements 

Pathologists especially should be willing to have themselves or members of 
their families examined postmortem, but unfortunately they do not all set this 
precedent This is inexcusable, and Mills said that a conscientious physician has 
no moral right to ask permission for that which he would not permit for himself 
or a member of his family 

The causes of this condition vary wuth the reactions of different physicians, 
and may be grouped into four divisions Some do not feel the need of a repetition 
of the pathologic observations on which they base their clinical diagnosis For 
this class, it IS well to point to the figures of Karsner which showed that, m a 
high class hospital, there were 8 per cent gross errors with 60 per cent minor 
errors, and those of Cabot who reported 47 per cent of diagnoses partially or 
wholly wrong, over a ten year period, in the Massachusetts General Hospital, 
also those of Oertel from a large public hospital where only 22 3 per cent of the 
diagnoses were entirely correct Frances Carter Wood pointedly summarized the 
situation in saying that only the pathologist realizes how many patients with 
h}'steria have tumors of the brain, in how many cases of heart disease there are 
no valvular lesions but nephritis , and that 10 per cent of all old people die of 
unsuspected cancer 

Another type of physician fears exposure of his ignorance This class needs 
no comment further than that a few postmortem examinations m their earlier 
education would have better prepared them 

In the third group are those too busy or too mercenary to be troubled with 
postmortem examinations For their benefit, let us point out that Sir William 
Osier, among other great physicians, cancelled all appointments to attend necropsies 
on his patients 

Finally, a fourth group are disinterested or indifferent Here the pathologist 
IS chiefly to blame The postmortem service can be sufficiently attractive to 
interest any physician interested in improving his professional knowledge The 
pathologist should gage his success not by the variety of material appearing 
before him, but by the increasing interest manifest in attendance and number of 
necropsies 

Next to the apathy of physicians is the lack of appreciation on the part of 
the public A difference of opinion exists regarding the cause of popular objection 
to postmortem examinations Wilson called it a lack of selfish interest on the 
part of the relatives to know the condition of the deceased as well as the light 
It may throw on the condition of the whole family The reports of the New York 
Academy of Medicine lay it at the door of ignorance of the value wffiich this 
procedure has for science and, therefore, for the human race Consequent on this 
there is a universal lack of appreciation on the part of the American public 
This general feeling may be resolved into its elementary factors, most important 
of which IS the “emotional ” At the time of death, the high state of emotionalism 
in the family is not given consideration by the physician or the pathologist, to 
w'hom a necropsy is only a perfunctory task This familial sentimentality is present 
and must be encountered in a sympathetic and tactful manner 

To the emotion of love, there is added a certain amount of fear that has been 
frequently attributed to religion There still lingers m the minds of many people 
the medieval superstition about the dead 

So far as religious objection is concerned, it seems that this, per se has been 
overemphasized This attitude of fear concerning religion has no true foundation 
in any religious code, and nowffiere can such reference be found Personally I 
ha\e always found cooperation on the part of the clergy after a few w'ords f 
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explanation Bluestone, discussing this subject, insisted that religious objections 
are not hard to refute He cited Father Moulinier, president of the Catholic 
Hospital Association for 1926, who pleaded for necropsies in hospitals and for the 
advantages gained from them Although Schultz, Joslin, Karsner and others 
reported on the difficulty of obtaining permission for necropsies on Jewish patients, 
It seems more logical to assign the cause to familial ties than to religion 

Aside from the apathy on the part of the physician and the ignorance and 
emotionality of the public, a third and most important factor is the undertaker 
In some communities, namely Minneapolis and Cincinnati, much assistance has 
been gained through the cooperation of the undertakers Or they may hinder, as 
111 Chicago and New York 

Bell of Minneapolis stated that confidence has been obtained by the correc- 
tion of the objections and by the education of the undertakers Accordingl}, 
embalming schools have been established in connection with the state universiti 
where embalmers learn to prepare bodies on which autopsies have been done 
Furthermore, the pathologists are careful to leave the vascular sjstem suitable 
for embalming and refrain from making incisions on the bodj that show after 
It is dressed for burial This cooperation has stimulated the undertakers to assist 
in gaining permissions for postmortem examinations 

Janeway cited other complaints bj'^ the undertakers, such as undue waiting for 
bodies, unkind treatment by attendants, undue mutilation by inexperienced men, 
delay in signing death certificates, etc I am convinced that the example of 
Bell and Wooly may be followed profitably in Chicago I am so deeplj^ concerned 
about this subject that I feel we should take active steps toward improving the 
situation 

No systematic attempt has been made to educate the undertaker to an apprecia- 
tion of the value of the necropsy to humanitj-^ Some will not listen, of course, 
but ultimately they will react the same as those in other cities, wuth corresponding 
efforts on the part of the medical leaders No attempt has been made to insure 
the undertaker against discrimination or collusion Neither has any serious 
attempt been made to teach the embalming of bodies on which autopsies ha\e 
been done In fact there has been little in common between pathologists and 
undertakers, except enmity Although our cause is altruistic and just, such may 
not be obvious to them, who are only business men We must aid in every -wav 
possible to terminate a feud that has done and still is doing so much injury 
to science 

In recommending a solution of this problem, it seems to me that there is 
one course to pursue , that is, tactful publicity Education wull do more than 
any one thing To improve the situation such education, to be effective, must 
be shown to benefit the phjsicians, public leaders, the general public and 
undertakers 

For the physicians there mtist be greater emphasis placed on the value of 
necropsies There must be a greater effort and more dignity placed in this \vork 
bv pathologists In this way, pathologists will live dowm the popular impression 
that classes necropsies with anatomic dissection Every phj'sician should be taught 
to seek an anatomic instead of a clinical diagnosis on the death certificate Phy- 
sicians should be taught how to approach the relatives for a necropsy in a spirit 
that inspires respect and confidence The approach must be sympathetic and 
business-like The advantage for the sake of the family should be emphasized, as 
\vell as the benefit to science and the human race They should be taught to 
give a simple report of the observations at necropsy to the relatives Rokitanskj^’s 
method of reconstruction of the medical history from postmortem observations 
w’ould be entirely fitting 

In addition, plans should be started for the education of the masses Such a cam- 
paign should include religious, social, professional and political leaders Especially 
should efforts be made to change the antiquated law^s by an appeal to the legislative 
bodies 
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We should emphasize the value of postmortem examinations to our knowledge 
of medicine and the benefits derued from an enlightened medical profession 
Health columns in the daily press, radio talks and special articles m the weekly 
and monthly journals may be tactfullj and opportunely used Efiforts should be 
made to have an autopsy on every notable character, and the principal observations 
given publicity, so far as medical ethics permit Finally, repeated attempts should 
be made to obtain the highlj desirable cooperation of the undertaking profession 

The Physiologic Role of Copper Arthur Locke and E R Main 

An analysis of the distribution of copper among the bacteria has indicated that 
the metal may be an essential constituent, concerned with the vital function of 
activating the organic molecules which take part in cellular respiration and 
synthesis 

Ventral Symmetric Hyperostosis of the Inner Table or the Cal\arium 
LeRoy W Yolton 

The complete report will be published in the Archives of Pathology 


NEW YORK PATHOLOGICAL SOCIETY 

Rcgiilai Mcctmg, Oci 24, 1929 
Harrison S Maryland, Piesidtng 

Nephrosis in Multiple Myeloma David Perla and Lawrence Hunter 
( by invitation) 

Two instances of multiple mjeloma with severe nephrosis with shrinkage of 
the kidney were reported A review of the literature revealed several other similar 
instances A study of the pathologic changes of the kidneys m instances of multiple 
myeloma associated with Bence-Jones albumosuria was made From this analysis 
it was concluded that the pathologic changes found in the kidney of multiple mye- 
loma consist of three distinct conditions, no one of which is constantly present, but 
all three of which may be present (1) a nephrosis specifically associated m some 
way with the Bence-Jones albumosuria and the myeloma, (2) arteriosclerosis of 
the kidney, an independent vascular disease of the kidneys, present in a milder or 
severer form in almost ever} instance of multiple myeloma occurring in the age 
group of SO to 70, and (3) calcium deposits m the kidney tubules, dependent on a 
destruction of bone and the release of large quantities of calcium into the blood 
Clinically, the nephrosis differs from the idiopathic type in the absence of edema 
and in the increase in the concentration of nonprotein nitrogen in the serum and an 
inability to concentrate urine with a consequently low specific gravit} of the urine 
Anatomically, the nephrosis is severe, and the kidneys contracted The kidneys 
are small and pale, with a smooth surface and marked narrowing of the cortex and 
medulla with replacement by a dense cellular fibrous tissue Though there is some 
h}ahnization of a few glomeruli, this lesion is apparently associated with a con- 
comitant arteriolosclerosis, the primarv lesion being the destruction of the tubules 

DISCUSSION 

Paul Klemperer The most interesting fact is that in these cases of chronic 
nephrosis there was no edema noted It seems then that the conception that the 
degenerative change m the tubules is responsible for edema, is not true It is 
interesting that these cases differ so markedly, not only clinically but also histologi- 
cally, from the type of nephrosis which was held to be the most characteristic type 
of nephrosis, lipoid nephrosis The more one studies such cases, the more one 
becomes com meed that the renal change is unimportant, and that the disease called 
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lipoid nephrosis has nothing to do with the kidnej" I think the cases reported by 
Dr Perla support such a conception 

Nicholas Alter What special staining methods have been used to determine 
the histologic nature of the degeneretion^ 

Harrison S AIartland In the first case reported, did I undestand you to 
saj that there were extraskeletal lesions m the spleen and liver ^ 

David Perla Yes, small foci 

Harrison S AIartland Were thev in the form of small, definite tumor for- 
mations, or just areas of m3’^eloid metaplasia? 

David Perla They generally occurred in the capillaries 

Harrison S AIartland I have had an idea that some forms of multiple 
m3eloma, especially those in which the myeloblast and the er3dhroblast are the type 
cells, are closely related to panmyelosis I have seen a single physical agent, viz , 
undue exposure to the x-rays and radium, produce several important diseases of 
the blood-forming organs, such as aregenerative leukopenic anemias, regenerative 
leukopenic anemias of the pernicious t3pe, m3'eloblastic leukemias, lymphoblastic 
leukemias, osteogenic sarcoma of bones, radiation osteitis and panmyelosis, in one 
case so extensive as to mimic multiple m3'eloma, the flat bones of the skull being 
the seat of definite tumors of myeloid origin 

David Perla In repb to Dr Alter, no particular staining methods were 
used, we did try a great many strains recommended for the determination of the 
character of the protein substance in the tubules I can give 3^ou the reference to 
the article which mentions the staining methods 

Nicholas Alter It would be important to differentiate it histologically from 
lipoid nephrosis 

David Perla It seems to me the difference is obvious In the ordinary lipoid 
nephrosis, 3fOu do not get the extreme contraction of the kidne3 There were, how- 
ever, fine lipoid droplets in the intact tubules 

Adenomyosis of the Urinarv Bladder Demonstration of Continuity 
Between a Glandular Duct and a Blood Vessel Alfred Plaut 

A woman, 25 3'ears old, without an3' releiant previous history, had suffered 
from dyspareunia and dysmenorrhea since her marriage one 3'ear before On ph3"- 
sical examination, adnexal adhesions were found The other observations were 
unimportant To his disma3L the surgeon at operation encountered a firm mass 
infiltrating the urinar3 bladder from behind The pathologist consulted asked 
whether there had been urinary symptoms at the time of menstruation After this 
was answered in the affirmative, he ventured a diagnosis of adenomyosis and sug- 
gested doing no radical operation, but excising only what could be taken without 
injury to the bladder Rapid frozen section confirmed the diagnosis The patient 
remained m good health 

Many specimens of adenom3msis in different organs, notably in the appendix 
vermiformis, have suggested to the author, as well as to others, the possibility 
and the high probability that glandular ducts might originate from lymph vessels 
or blood v'essels The literature contains a number of photomicrographs showing 
continuity between l3anph spaces with low lining cells and glandular spaces with 
high C3dindric epithelium The fact, however, that epithelial cells may appear 
flattened, even without distention of the gland, and that endothelial cells may 
become high, makes it difficult to prove endothelial origin of epithelium to a 
skeptic We consider ourselves fortunate, therefore, that this specimen of adeno- 
m30sis of the urinary bladder furnishes a series where a typical endometrium-like 
glandular duct is continuous with a blood vessel characterized by its elastic layers 
(Demonstration of series ) 

It IS impossible to describe the series in a short abstract The structure in 
question can be followed from the typical gland through stages in which the 
tvpical gland is surrounded b3' thick elastic la3ers to further stages in which 
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the lining is partl}^ high cyhndric and partly fiat, like typical endometrium , 
finally to an ordinary blood vessel Many glandular ducts in the slides have 
fragments of elastic tissue under the epithelium It is the purpose of this paper 
to demonstrate the series for discussion All theoretical considerations must 
be deferred 

DISCUSSION 

Paul Kleaiperer I would not like to say that blood vessels and lymph 
vessels cannot develop glandhke structures It is well known that one is some- 
times startled by the presence of typical glandular structures lined with high 
endothelium in the pericardium m subacute or chronic inflammation If Dr Plaut 
thinks that some of the glandular structures in his series are definiteb identical 
with blood vessels, it means that these glands have to be considered as of endo- 
thelial origin In Dr Plant’s series, one point struck me as peculiar At the 
beginning of the series there was cytogenic tissue, and next to this the gland 
which he showed passing into a blood vessel It seemed to me that the cytogenic 
tissue which we saw m the beginning of the senes did not belong to this glandular 
structure, but to the adjacent one I believe that there is a possibility that we 
are misinterpreting some apparently glandular structures when we consider them 
as mesodermal, that is, mullerian in origin, and not as mesenchymal, but I wonder 
if this IS not an unusual occurrence Or does the explanation which Dr Plaut 
wishes to propose hold for the majority of the glandular structures m endo- 
metriosis ^ 

Louis Gross I would like to ask whether Dr Plaut attempted to make a 
wax model or some other reconstruction of this interesting specimen I was 
struck by the same difficulty as was Dr Klemperer, and that is, at one point m 
the series I was able to trace the apparent changes in the glandhke structure, 
and then there was an abrupt change into what appeared to be a blood vessel 
Could It not be possible that we were coming to the end of the gland on one 
side, and found a knuckle of blood vessel on the other side^ A wax-model recon- 
struction might be able to settle this question Did you find any smooth muscle 
developing in this blood vessel, or what turned out to be blood vessel? 

Nicholas M Alter Endometriosis is always an embarrassing problem for 
the pathologists I want to mention only some freakish cases In one case, a 
young woman had hemorrhagic urination during menstruation It could have been 
considered as a case of vicarious menstruation Cystoscopic examination showed 
no ulceration of the bladder When she came to the operating table, I had an 
opportunity to look into her abdomen as I was called for a frozen section There 
was a nodule about 4 cm in diameter over the convexity of the bladder posteriorly 
Malignancy was thought of It had to be resected with the mucosa of the bladder 
In this nodule the histology of the glandular structures justified the diagnosis 
of so-called “endometriosis” In this particular case, the glands were traced per 
continuity from the nodule of the bladder wall through the adhesions to the uterus, 
which also showed diffuse adenomyositis In another freak case, still more 
striking, a young woman had symptoms of appendicitis every month when she 
menstruated Her appendix showed not only the usual microscopic picture of 
“endometriosis,” but marked decidual changes of the stroma cells In both these 
cases, the endometrial nature of these gland structures was demonstrated not only 
in the morphologic appearance, but also in the functional features It would be 
out of place to discuss, here, whether these glands came from the uterine lining 
and how, or whether thev differentiated to typical endometrial tissue from embryonic 
anlagen and came later also under the influence of ovarian action I admit that 
preparations A\hich Dr Plaut produced with much care and labor, and which I 
studied but superficially, are strongly suggestive, but to me not convincing There 
is no definite evidence that the glands and elastic tissue, although apparently 
intimately related, are of the same origin As far as endothelial cells are con- 
cerned, metaplasia can change them to a higher type, but I would like to ask 
Dr Plaut whether he found any ciliated cells 
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Alfred Plalt In repl}'' to Dr Gross, I hope \\e maj' make a wax model 
on a suitable case I could not do it here because there was no more material 

Regarding Dr Klemperer’^ question as to whether I consider all endometrioses 
subject to this explanation — certainly not O Frankl and his associates have 
proved the direct origin from the endometrium of certain endometrioses beyond 
any doubt We have all seen the origin from the peritoneum beyond any doubt, 
and I hope that we will have a third origin of endometriosis, which I would 
like to call the interstitial The relative frequency of these different origins 
has to be established There is no reason why an unknown hormonic stimulus, 
probabl} o^arlan, should not act on different elements in the same way There 
IS no reason whj’- it should not stimulate the peritoneum and the endometrium 
and the mesenchymal cells, as well 

About the muscle tissue m the blood \essel walls, I would have to go over 
the slides again before I could answer that question 

The so-called glands in pericarditis I would not put in a direct parallel with 
the glands shown here, m my mind, they are vascular spaces with high endo- 
thelium I do not believe that this comparison holds until we. have seen the 
functional proof that these glands lined by high cells m the pericardium are 
reallj”^ functioning secreting glands 

Dr Alter said in one of his cases that bladder mucosa had to be resected 
Adenomjosis imading the wall of the rectum or bladder practically always leaves 
the mucosa intact 

Reference to anlagen for an explanation, in mj' opinion, means we have no 
explanation For instance, when the vaginal wall is completely full of glandular 
structures, and the trouble has developed at the age of 55, I do not see how a 
congenital anlage can have anything to do with it It is the same with a diffuse 
endometriosis m the appendix and other organs 

I expected the series would be convincing to everybodj, but I would like to 
ask how to explain the elastic lamellae around the gland Even if we did not 
have the continuity with this blood vessel, ho\v would one explain that a simple 
endometrium-like gland is surrounded by heavy layers of elastic tissue^ I have 
seen many thousands of slides from adenomyosis, and so far I have not seen such 
heavy elastic layers I am going to stain all slides of adenomyosis with Weigert’s, 
and report to you next j'ear or in two jears what I find 

Aclte Hemolttic Aneaiia Three Additional Cases with a Review or 
THE Literature Max Lederer 

In 1925, in the Amencan Journal of Medical Sciences (170 500, 1925), the 
author published a description of three cases of an undesenbed form of acute 
hemolytic anemia These cases presented a clinical picture of anemia w'hich 
developed within a few days and progressed at an alarming rate In the present 
communication, a study of three additional cases observed by the author is 
reported, wath a resume of the literature including three others mentioned bj 
various authors All six cases presented similar clinical and hematologic pictures, 
with certain variations The age incidence w'as from 6 months to 35 years Five 
were in males and one in a female The history of onset in three cases was 
three days, in tw'o, six days, and m one, two days The onset in all six was 
characterized by the rapid development of pallor, icterus, weakness and rise of 
temperature In four there w^as vomiting, in one diarrhea, in one backache, in 
one headache and in twm hemoglobinuria On physical examination, six showed 
pallor and icterus and five fever, while in four there w^as noted splenic enlarge- 
ment, and in three hepatic enlargement The classic evidences of hemo^’^sis were 
demonstrable m all The blood showed in all cases a severe anemia, the red 
cell count falling in one case to 760,000 per cubic millimeter, the stained prepara- 
tion m all cases showed the presence of varying numbers of megaloblasts and 
erythroblasts and myeloblasts All the patients promptlj recovered after a trans- 
fusion of unmodified blood, the nucleated red cells disappearing within tw'enty-four 
hours and the hemoglobin and red cell count increasing rapidly, m some instances 
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up to more than three times Restudy of the patients several jears after recovery 
showed no sequelae m any instance 

DISCUSSION 

Charles Norris I would like to ask if a seasonal occurrence has been 
observed, and if the cases were all m Brooklyn, and if, they were, did they all 
come from the same district^ 

Eli AfosCHCOWiTZ I think Dr Ledercr is lucl<y to have seen all these 
cases I have kept m3 e3es open for other cases, but have not had the occasion 
to see another since m3' last report There is no doubt that the case which I 
reported seemed like those of Dr Lederer, except that m his cases tlie patients 
all recovered It is true that the examinations of the blood m my case were not 
as carefull3 done as in Dr Lederer s cases Aly case occurred in a child with 
a rapidly increasing anemia, which was accompanied by a high color index, as 
m Dr Lederer’s cases a transfusion was done, but the patient did not recover At 
autopS3', I found hyaline thrombi in the peiipheral arterioles and in the capillaries 
Obviously, the six cases which Dr Lederer reports represent nothing more than 
a clinical syndrome thus far In order to complete his study and to make this 
a definite disease, a precise pathologic stud3' is still necessary 

Frederick H Dietrich Have all these cases the same racial background^ 

Louis Gross The striking increase m red blood cells within forty-eight hours 
makes one wonder whether increased blood concentration at this period may not 
be at least a factor Did 30U make any studies of the blood volume during this 
remarkably sudden increase m red blood cells? 

Alfred Plaut I want to ask two purel3 technical questions I would 
like to ask how a hemoglobin of 14 is read With the Sahli instrument, I am 
unable to make a reading below 30 Aly second pedantic technical point is why 
does ev'erybody, including Dr Lederer, report the number of nucleated red cells 
in relation to the leukocytes In my opinion, they have nothing to do with each 
other, and I alwa3's give the number of nucleated cells m relation to the number 
of red cells, which m my opinion is the more logical way I would like to know 
whether any such case is on record which has become chronic I had the 
opportunity of seeing a patient who for twenty 3'ears has had a hemoglobin around 
40 , and 5 per cent nucleated red cells, without being very sick 

H S AIartland Could the chronic, more or less benign cases be confused 
with von Jaksch’s anemia or the erythroblastic anemias of infancy? Are the 
acute cases essentially cases of hemolytic anemia due to increased activity of 
the reticulo-endothehal S3'stem, or have you formed any opinion as to their etiology ? 

AIax Lederer Regarding Dr Alartland’s question, in 1925 Dr Klemperer, in 
a personal communication, suggested as an explanation that the exciting agent of 
the disease exercised a selective action on the reticulo-endothehal system as a 
whole, affecting its productive, as well as its destructive, function, that the 
erythroblastosis is accounted for by the stimulation of the productive function and 
the hemolytic anemia by the stimulation of the destructive components and that 
the destruction continues at a greater rate than the production 

H S AIartlaxd Were there many immature leukocytes 111 the circulating 
blood? 

AIax Lederer Regarding the leukocytes, the myeloid tissues are stimulated 
causing an increased production of leukoc3'tes with the appearance of small numbers 
of immature forms The high degree of leukocytosis is probably due to this 
excessive production, and since the reticulo-endothehal S3'stem does not concern 
Itself 'with the destruction of leukocytes, they heap up in great numbers 

As far as seasonal incidence is concerned, the cases occurred ^at all times of 
the year They were not confined to Brooklyn One case occurred in the mountains 
after a vacation to increase hemoglobin There were two cases reported m 
Denmark, one in France and one in Atissouri 
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As far as race is concerned, two cases were in Danes and two cases, which 
are going to be reported bj Dr Lazarus, were in negroes 

In regard to blood volume, we haA^e not done any studies on blood volume 
The general appearance of the patients following transfusion, and their remarkable 
improvement showed a profound increase in the number of blood cells The 
hemolysis due to the destruction of red cells was manifested in the tremendous 
hemoglobinuria 

I agree with Dr Plaut regarding the reading of a hemoglobin of 14 , that is 
more or less arbitrary We use the Dare hemoglobinometer exclusively, and our 
Dare is thoroughly checked by the Newcomer, so we are certain that the readings 
on the Dare are close to those obtained on the Newcomer The only reason for 
leportiiig erythroblasts in terms of the number of leukocjtes per hundred cubic 
centimeters is because erythroblasts are counted at the same tune the differential 
count IS done, and it is a habit we liaA'e fallen into I do not suppose anybody 
has had the courage to report them in absolute numbers, as most of us do not 
report the differential white cells m absolute numbers The studies had to be 
done quickl}', and the blood specimens obtained were examined quickly, so we 
feel that the figures, as we gave them for practical purposes, emphasized the 
diagnostic point as well as would an absolute count 

Balantidium Coli Enteritis Report or a Case Observed in New York 
C iTV Herbert Lampert (by invitation) 

This case of balantidial colitis occurred in a 60 3 ear old Porto Rican woman 
Avho died from pneumonia The lesions, which were found at autopsy, were 
limited to the entire length of the colon The ulcerations resembled those of 
amebic d3senterv It was noted that the more recent ulcerations w'ere located 
at the proximal portion of the colon, w'hile the more chronic lesions w'cre situated 
more distally 

In attempting to study the manner m wdnch the balantidia invaded the mucosa, 
serial sections were cut and examined, of what w'as apparently normal mucosa 
Sections were shown in which the balantidia were seen within the crypts of the 
colon, which were distended wnth an exudate of polymorphonuclear leukocytes and 
debris Other sections show'ed the gradual erosion of the mucosal gland with 
extension along the Lmphatics to other portions of the colon All the ulcerations 
show'ed secondary bacterial invasion Man3 of the balantidia w'ere found within 
large blood vessels In spite of the latter observation, there were no lesions 
found in either the liver or the lungs, although such observations have been 
reported b3 other investigators 

DISCUSSION 

Paul Klemperer In view' of the increasing Porto Rican population, I 
think It IS important to emphasize that we can expect to find such and similar cases 

Fibrosarcoma of the Pleura in Its Relation to Endothelioma G V 
Rabin (by invitation) 

The paper refers to the diffuse t3'pe of pleural tumors which completely 
ensheathe the lung There have been about eight}' cases reported under various 
headings as carcinoma, endothelioma and sarcoma The endotheliomas are con- 
sidered as arising from either the serous lining cells or the cells of the subpleural 
hmphatics In the latter cases, how'e\er, the growths appear rather to be exten- 
sions to the pleural lymphatics from primary pulmonary tumors 

A case w'as presented of a diffuse pleural neoplasm which showed both 
epithelial and mesench3mal characteristics The patient, a girl, 18 3'ears of age, 
was admitted \Vith a histor}' of pain 111 the left side of the chest for eighteen 
months On ph3Sical examination, the left side of the chest was found to bulge 
forw'ard markedly The percussion note w'as flat The roentgenogram showed 
a diffuse shadow' over the entire left side of the chest w'lth marked displacement 
of the heart to the right On pleural puncture, the needle met w'lth great 
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resistance No fluid was withdrawn, but a particle of tissue removed with the 
needle showed histologically a picture that resembled a spindle cell sarcoma 

The patient died shortly thereafter At autopsy, tlie left lung was found 
collapsed and completely ensheathed by a thick nodular neoplasm which infiltrated 
the chest wall Histologic examination showed the tumor to be made up of 
cells, distinctly epithelial, with large pale nuclei containing nucleoli and a sharp 
nuclear membrane The cytoplasm was abundant There were many giant cells 
There were, however, intercellular fibers which stained black with Bielschowsky, 
blue with Mallory fuchsm aniline blue, brown with the phosphotungstic hema- 
toxylin and red with the \an Gieson stain These fibers were delicate and com- 
pletely surrounded each cell in most portoins of the specimen 

Records of three, similar tj'pes of pleural tumors were discovered m a study 
of the literature of sarcoma of the pleura In each case, the cells presented 
typically epithelial characteristics In order to explain this histologic picture, the 
characteristics of the mesothehal cell, the cells lining the pleura, were discussed 
Geneticall}', they are derived from the celomic epithelium, which is closely related 
to the mesenchyme Under experimental conditions, their fibroblastic potentialities, 
indicated from their embr 3 'ologic origin, have been proved, both in tissue cultures 
and in inflammatory reaction of the pleura and peritoneum Since the mesothehal 
cells that line the pleural cavitv are possessed of both epithelial and fibroblastic 
potentialities, it is concluded that the entire group of diffuse pleural neoplasms has 
a common origin in the mesothehum and should be considered under the one 
single heading of mesothelioma 

DISCUSSION 

Alfred Plaut I fully agree with Dr Rabin I would like to know whether 
intercellular bridges have been sought for They are found frequently, if one 
looks for them, in structures arising from the peritoneum As some of you will 
remember, several years ago I had the opportunity of reporting on peritoneal 
cjsts here The observation of the epithelial character of the lining cells of the 
peritoneum is a matter of daily routine to the man who does gynecologic pathologic 
investigation In everj tubal gestation I find high peritoneal cells In everv 
fifth normal tube, I find t\pical squamous epithelium in the serosa In the last 
meeting of the German Pathological Society, Hamdi reported epithelial tumors 
of the pericardium He called them celothehoma, which is better than meso- 
thelioma, because the term “meso-” is used for many different things 

A M Sala The title of Dr Rabin’s paper as given in the program led me 
to bring up this specimen of ^\hat I have tentatively diagnosed as fibrosarcoma 
It was removed at operation just a few days ago from a woman’s right pleural 
cavity, where it seemed to spring from the diaphragmatic pleura It weighs 
1,675 Gm Because this is an entirely different tumor from the one considered 
by Dr Rabin, I shall make it the subject of a detailed presentation before the 
society in the near future 

C B Rabin (closing the discussion) I am glad to see that specimen It 
belongs to the other type, not the diffuse type of tumors, and it is only the diffuse 
t>pe that I am discussing The latter are the ones which I believe should not 
be called fibrosarcoma, but one should realize their point of origin Sarcomas 
similar to the one of Dr Sala \\ere collected and described by Schneider They 
form an interesting group However, they have no relationship to the type under 
discussion They arise from the subpleural connective tissue 

In reply to Dr Plaut s question about intercellular bridges, we saw none 

Studies in the Chemistry and Cytology or Spinal Fluid After the 
Injection or Procaine Hydrochloride roR Spinal Anesthesia 
Alfred H Iason and kl orris Steiner (by invitation) 

In a great majority of cases, it has been shown that spinal anesthesia is less 
toxic and produces less ill after-effects than general anesthesia However cases 
have been cited by Munchmeyer, Madden, Gabbett, Berand, Hatcher and E-^leston 
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m which fatalities resulted following the use of this tjpe of anesthesia In addi- 
tion, many cases manifested such untoward results as headache, retching, vomiting 
and paresthesias of the leg It was thought that if some of these sequelae were 
due to toxic and irritating actions of the medicament employed, some changes 
in the spinal fluid must have resulted It was with this in mind that the follow- 
ing investigation was undertaken 

The spinal fluid of thirty-one patients was examined before and twelve hours 
after the injection of procaine hj'drochloride into the canal The cytologj" and 
chemistr}'-, w^hich included the nitric acid ring test for albumin, the Noguchi test 
for globulin, Fehhng’s test for reducing substance, the colloidal gold reaction and 
finally a quantitatne determination of sugar bv the Fohn-Wu method, were studied 
Of the thirtv-one spinal fluids, only fourteen permitted accurate cytologic 
studies, all the others contained from few to many red blood cells, which were 
considered as due to trauma incidental to the lumbar tap Of these 14, 11 showed 
a definite pleocytosis varying from 800 cells, all of the polymorphonuclear variety, 
to 20 cells, all lymphocytes Two showed a slight pleocytosis — 12 cells, all 
lymphocytes, one, a normal count — 5 cells, all hmphocjtes 

In twenty of the thirty -one cases, the quantitative determinations of sugar 
were studied In all twenty cases there was an increase in the postoperative 
specimens varying from 7 to 135 2 per cent In but three cases could the increase 
be considered within normal limits, being less than 10 per cent The average 
rise calculated on the basis of percentage increase for each case was 37 3 per cent 
Just what the significance of this increase in sugar is, cannot be stated Further 
studies are being made m wdiich simultaneous blood and spinal fluid sugar determi- 
nations are being done, before and after the injection of procaine hydrochloride, 
m order to observe whether or not any relationship exists between the sugar content 
of the blood and that of the spinal fluid under these conditions 

The addition of procaine hvdrochlonde to spinal fluid m vitro does not cause 
any increase m the reducing substance 

The albumin was not increased nor was globulin present m any of the cases 
The colloidal gold w'as not reduced m any case, w’hich indicates that the protein 
content of the spinal fluid was not altered after the injection of procaine hydro- 
chloride for spinal anesthesia 

DISCUSSION 

Alfred H Iason In selecting cases, we were careful to use a variety, i e , 
carcinoma of breast, appendicitis, hernia and fibromyomata uteri The age of 
the patients varied from 11 to 69 years There w^ere nine males and twenty-two 
females In the oldest patient, a woman of 69, wuth an incarcerated hernia, the 
blood pressure dropped from 100 to 80, sjstohc, and 80 to 60, diastolic The 
largest fall m systolic blood pressure was 74, and that m diastolic pressure w^as 
42, with 10 as the lowest fall We watched the patients for postoperative com- 
plications Seventy-five per cent of them had to be catheterized for the first 
three da 3 "s , six patients vomited for one daj , three vomited or retched at the 
time of operation, two complained of pain in the right leg for twm days, one 
complained of headache and dizziness We also noted that m subsequent lumbar 
taps the rate of flow' w'as moderately increased in 30 per cent of the cases In 
children under 14 years of age, and m adults in whom the operative procedure 
was limited to the lower part of the abdomen, I usually found that from 75 to 
125 mg , instead of a w'hole ampule of 200 mg , was sufficient I also observed 
that w'hen giving less than the full ampule of procaine hj'drochloride a complete 
anesthesia was late m appearing, but there w'as an absence m a large degree of 
such operative sequelae as vomiting, urinarj' retention and vertigo With a smaller 
amount of anesthesia, there followed an elimination of postoperative sequelae as 
mentioned In a series of about a thousand cases, only one case of postoperative 
pneumonia occurred, which probably had no relation to the anesthesia 
Frederic Feldman (by invitation) Did jou use ephedrine^ 

Alfred H Iason We used it routinelj, m children using half an ampule 
We also used procaine hj'drochloride wuthout the injection of epinephrine hydro- 
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chloride subcutaneously to anesthetize the skin before inserting the needle into 
the spinal canal I always punctured the third interspace, whether in adults or 
children I reported on one adult on whom I did a radical mastectomy for 
carcinoma of the breast under spinal anesthesia in whom I utilized the third lumbar 
interspace, and when the operation was finished, I had anesthesia as far cephalad 
as the mastoid bone 

Frederic Fei dman Do you think the rise m sugar could be due to the 
ephedrme ^ 

Paul Klemperer There are a few cases on record in which after spinal 
anesthesia an aseptic meningitis occurred , m all these cases the patients recovered 

Alfred H Iason At the Jewish Hospital, we have not had any mortality 
from spinal anesthesia In addition, I might add that a mild cardiac condition 
IS not a contraindication to spinal anesthesia 

Diverticula or the Colon Robert P Wallace 

Diverticula of the colon have long been noted, but it was not until 1849 that 
Cruveilhier first described them m some detail Diverticulitis was first recorded 
and the name added to the condition by Habershorn m 1857 It was not till 1898 
that diverticula were recognized as being of much importance, when Glazier 
pointed this out and stressed the frequency with which they are present The first 
really exhaustive paper appeared m 1904 by Beer, and three years later Moynihan’s 
classic paper gave a differentiation from cancer and stressed its surgical importance 

Later years, with the increased frequencj^ and accuracy of diagnosis by means 
of the roentgenogram it was found that diverticula were the basis for many 
indefinite “colon complaints” and that the complications requiring surgical inter- 
vention were comparatively few Chief among the present day investigators are 
Robertson, Case, Mailer, Patterson, Spriggs and Marxer 

Statistics from the Mayo Clinic showed records of 1,918 cases of diverticulosis 
At autopsy, Robertson found that 5 per cent of the people past 40 years of age 
had diverticula of the colon Also at autopsy, Mailer found 7 per cent of the 
adults had colonic diverticula These observations fairly well approximate the 
results of roentgen examination, for m 26,700 cases of gastro-intestinal disease 
5 9 per cent were associated with diverticula On the other hand, Spriggs and 
Marxer in England found in 1,000 consecutive cases 10 per cent with colonic 
and 1 per cent with small intestinal diverticula They also state that half the 
demonstrated diverticula gave symptoms after observation over a number of years 
and the other half were silent These are the highest figures that I have been 
able to find 

Diverticula formeily were described as being of congenital and acquired origin 
The congenital type consisted of all coatings of the intestine, while the acquired 
type represented herniations of the mucosa and submucosa through the muscle 
wall This classification is still mentioned now, but it is the trend of thought 
that most of the colonic diverticula are acquired, and it is doubted whether or 
not congenital pocketmgs occur in this location 

Diverticula of tlje duodenum, on the other hand, are probably for the most 
part congenital and differ materially from the others m that they contain the 
whole intestinal coating, have wide openings, are shallow and frequently contain 
gastric mucosa or pancreatic tissue at their tips This belief was given further 
credence when Dr Thyng demonstrated such diverticula of the duodenum in the 
embryo 

The prediverticular state, that is, before sacculation has occuired, was described 
in 1925 by Marxer His description was based on x-ray evidence, and when 
subsequent films were made several years later actual sacculation was demon- 
strated in such areas Surgical specimens of such a stage, when examined 
microscopically, reveal that this portion of the intestine is inflamed and theie 
is a thinning out of the musculature This was observed by Glazer Patterson 
and Wilson ’ 
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In the colon, diverticula occur in any portion of the circumference of the 
intebtine, but most usually on the antimesentenc border where the blood vessels 
and bmphatics enter In the small intestine, however, they occur between the 
layers of the mesentery In the large intestine, the sacs are usually numerous and 
small, and have small openings, while m the small intestine the sacs become much 
larger 

Pathologic Changes in Divei ficiila — In serial v-ray pictures, it has been show'ii 
that diverticula contract, as peristaltic w'aves progress through the gut, m an 
effort to expel the contents However, as the sac becomes larger, the muscle 
fibers disappear, the contents stagnate and become hardened This stercohth by 
pressure and irritation excites inflammation This starts first at the neck and 
opening of the sac and spreads into the sac and onto the w'all of the colon This 
area is not often the site of ulceration, but fibroblasts invade it, and scar tissue 
IS formed As this contracts, the opening is widened, the depth of the sac is 
diminished and the contents are graduallj" evacuated This is another example of 
the remarkable reparatue process that occurs in the bodj followung injur\ 

DISCLSSIOX 

Charles T Olcott There w'ere tw'enty or thirti"- di\erticula in the first 
portion of the jejunum m the patient, a specimen of w'hich I brought to exhibit 
The patient w'as a man of 71 w'ho died of a perforated gastric ulcer He also 
had a diverticulum of the duodenum The diverticula w'ere an accidental 
observation at autopsy 

Boris Kwartin I should like to ask if all these cases were postmortem or 
operative cases In one case of a neurotic joung man about 21 years old who 
complained of gastro-intestmal sjmptoms of a \ague character, a series of x-ra> 
pictures w'as taken, and a permanent defect w'as found in the postpjlonc region, 
on account of the x-ray evidence, rather than the sMuptoms, an operation w^as 
performed When I recened the specimen, I could not demonstrate an ulcer, 
but I did not find a little diverticulum, 2 bv 2 5 cm All the coats w ere completeh 
intact It W'as coAered by mucosa and there were no signs of inflammation or 
other pathologic change 

Paul Klemperer These juxtap 3 'loric dnerticula are not so rare, I find 
them rather frequentlj' An interesting case was that of a diverticulum near 
the papilla of ^^ater, pressing on the common duct In this case, the main symptom 
of the patient was jaundice, for wdiich an operation had been performed and it 
W'as apparently due to the pressure of the diverticulum on the common duct 

Robert P Wallace These were all observed at autopsies, and they have 
become so frequent that they are not a rarity any more 
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The Life of Hermann M Biggs, M D , D Sc , LL D , Physician and States- 
man or THE Public Health By C-E A Wieslow, Dr P H, Professor 
of Public Health, Yale School of Medicine, Member, Health Committee, 
League of Nations, Geneva , Member, Public Health Council, State of 
Connecticut, Past President, Societ 3 of American Bacteriologists and 
American Public Health Association Cloth Price, $5, net Pp 432, with 
illustrations Philadelphia Lea & Febiger 

Here is an interesting biography of a physician who began his medical career 
as a pathologist and became one of the great leaders of the world in public 
health Hermann Michael Biggs (1859-1923) was graduated from Bellevue 
Medical College in 1883 and served as intern m Bellevue Hospital Many years 
later he commented on this period as follows “It seems strange often in looking 

back after half a life-time, over the passage of many years, what apparently 
insignificant incidents have determined largely the course of one’s life How 
clearly now I recall the incident which first directed my thoughts to bacteriologv' 
and tuberculosis I was in my last year of medical school Our beloved friend. 
Dr Welch, was Professor of Pathology at Bellevue and was conducting a private 
class in normal and pathological histologj I was a member of one of those 
classes, just after the publication of Koch’s classical work on the Etiology of 
Tuberculosis In his most lucid and fascinating manner he told us of this great 
work and its significance to the future development of medicine He showed 
us methods of staining sputum and demonstrated tubercle bacilli I can see 
now quite clearly the steam rising from the dish of Carbol-fuchsin m the sand- 
bath containing sputum, while he talked This served as my first inspiration 
” The book is rich in choice illuminating glimpses like this It is worthy 
of note that Biggs’ first teacher m pathology now writes with comprehensive grasp 
the introduction to this biography of Ins pupil When Biggs returned from 
Germany in 1885 he was appointed one of the instructors in the Carnegie Labora- 
tory, then just opened, and gave instruction in bacteriology He also came early 
into close relations with that other great pioneer American pathologist, T Mitchell 
Prudden, whom he spoke of as Ins “silent but influential partner” and who played 
a highly significant part in the development, in intimate association with Biggs, 
of the work of the Health Department in New York City One meets these 
two pathologists again and again in the book Biggs also practiced medicine 
and was a trusted phjsician and excellent consultant He was successively 
teacher of pathologj, of therapeutics and of medicine, and during his earlier 
professional years he published papers on pathologic subjects He was president 
of the New York Pathological Society in 1891 These facts are cited not merely 
to show that Biggs entered on his great life-work by the gateway of pathology, 
but also to make it clear that his biographer incidently throws vivid sidelights 
on the early history of pathology in this country 

Shortly after Biggs became connected with the Carnegie Laboratory he was 
sent to Plj mouth. Pa , to study the famous outbreak there of typhoid fever, 
but it was not until 1887 that he began to do work for the New York City Health 
Department The occasion was the danger of the introduction of cholera, and 
he then suggested the advisability of establishing in the department a division 
of bacteriolog-v and disinfection This is the beginning of his work in public 
health on which his permanent fame so secure!} rests The achievements credited 
to him in this field are monumental His four major contributions to public 
health administration while in the service of the city of New York are listed 
as follows by his biographer Establishment of the first municipal diagnostic 
and research public health laborator} , the administrative control of diphtheria 
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and the administrative introduction of diphtheria antitovin , the administrative 
control of tuberculosis, and the program for the protection of child health 
Biggs severed his connection of more than twenty-six years with the city health 
department at the beginning of 1914 to become State Health Commissioner, finally 
accepting the position after much persuasion Previouslj he had been chairman 
of a commission that had prepared a new, recently enacted state public health 
law, which included important reforms In the conduct of tiie state office "he 
demonstrated concrete administrative procedures which have formed the models 
for all subsequent progress in the difficult art of community health organization ” 
The circumstantial story of the life of this man who modernized public health 
administration in accord with the newer knowledge of infection and in other 
fields as told in this book is of unusual interest The rich materials are handled 
with great skill and competence The stile is clear and fluent Biggs is fortunate 
111 his biographer Incidentally, there is traced at the same time the development 
of modern public healtli administration as necessarj to provide the proper back- 
ground for understanding the significance of Biggs’ work Many figures — 
scientists, teachers, administrators, politicians — move across the pages and help 
to tell how a quiet, rather silent man, with a frail constitution, rose to “a 
position almost unique in public confidence and influence in matters concerned 
with health and control of disease ’’ 1 he illustrations, mostly portraits, add to 

the interest The publisher has done his part veil The book is an important 
and attractive addition to the biographic literature and is an outstanding medical 
biography 

The Female Sex Hormone By Robert T Frank, M D , Gynecologist to 
Mt Sinai Hospital Price, $5 50 Pp 324, with 86 illustrations and 36 graphs 
Springfield, 111 Charles C Thomas, 1929 

This elaborate monograph concerning the female sex hormone, in the field 
of which the author has done so much work of fundamental importance, is divided 
into two mam parts The first part deals first with anatomic and physiologic 
matters of basic significance and then with the results of the investigations of 
the female sex hormone, its actions, sources and chemical nature The presenta- 
tion IS minute and detailed, so much so as to be almost confusing at times, but 
it gives a reliable and complete summary of the literature in question For this 
reason the book will be a helpful guide to sources for other workers At the 
end of part I is a list of 491 complete references The second part presents the 
results of clinical investigations by the author on the basis of “the female sex 
hormone blood test ” The technic of the test and the results of its application 
under various conditions, the physiologic actions of the hormone on women and 
the treatment for functional diseases of the female reproductive organs are described 
in detail At the end is a further list of references, numbers 491A-518, and 
as the previous list is referred to frequently in this part, it seems that the two 
lists of references might have been consolidated with advantage into one list at 
the end In view of the great many details, frequently repetitious, in both 
parts I and II, it is of great value that the last ehapter gives a clear and con- 
nected statement in summary and review There is complete both subject and 
author index The book is an earnest, able and successful effort to picture tlie 
present state of our knowledge of the female sex hormone The rapid progress 
IS impressive and the outlook promising 

Greek Medicine, Being Extracts Illustrative of Medical Writers from 
Hippocrates to Galen Translated and annotated by Arthur J Brock, 
MD (Edinburgh), translator and commentator of Galen Price, $175 
Pp 256 New York E P Dutton & Company 

The translator writes an instructive and interesting introduction on Greek 
medicine and its de\elopment, with Hippocrates, his teachings and Galen as the 
mam topics One commonly speaks of Hippocrates and Galen as practically 
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contemporaneous, but they are sepaiated by six hundred }^ears, and Galen always 
includes Hippocrates among “the Ancients” Many persons will be surprised 
to learn how much is known about Galen himself, mainly from autobiographic 
glimpses in his medical writings In commenting on certain ancient theories. 
Dr Brock makes the startling statement (page 17) that “if the doctrine of 
Erasistratus shows certain parallels with Osteopathy, that of Asclepiades reminds 
us of yet another modern medical system, also of American origin, namely, the 
so-called ‘Electronic Reaction of Abrams’ As Asclepiades employed the 

then new atomic theory in explaining vital processes, similarly Dr Albert Abrams 
of San Francisco (1863-1924) did with the modern theory of electrons ” Dr 
Brock’s knowledge of Abrams’ claims and their nature is sadly defective The 
mam part of the book is made up of translations with introductory annotations 
of extracts from Hippocrates and Galen There are translations also of short 
extracts from Plato, Aristotle, Rufus of Ephesus, Diodorus and Aetius All the 
extracts included, except those from Aristotle, have been translated by Dr Brock 
directly from the Greek There is^a helpful index The book is a capital intro- 
duction to Greek medicine The first Hippocratic aphorism, as translated in this 
book, follows “Life is short, the Art long, occasion sudden, expei lence ^fallible, 
and judgment difficult Not only must the physician show himself prepared to 
do what IS needed, he must make the patient, the attendants, and the surrounding 
circumstances cooperate with him ” 

Klinisciie Laboratoriumstechnik Herausgkgeben von Prof Dr 
Theodor Brugsch und Prof Dr Alfred Sci^ittenheim Zweite, Voll- 
standig neu bearbeitete Auflage der “Technik der Speziellen Klinischen Unter- 
suchungsmethoden ” Volume 4 Paper Price, 50 marks Pp 2101-2840, with 
328 illustrations and 8 colored plates Berlin and Vienna Urban & 
Schwarzenberg, 1929 

This volume contains technical and critical descriptions of the biologic diagnosis 
of pregnancy by H Runge, skin function tests by Schwenkenbecher and Moog, 
diagnosis of the nervous system by H Lewy, psychologic methods, with especial 
regard to vocational tests, by A Moll, pS 3 xhiatric methods by Birnbaum, esophago- 
scopy by W Wolff, gastroscopy by H Eisner, proctosigmoscopy by H Strauss, 
thoracoscopy by Jakobalus, tracheobronchoscopy and laryngoscopy by W Fruhwald, 
rhinoscopy by J Schnieier, examination of the acoustic apparatus and of the 
labyrinth by O Benesi, examination of the accessory nasal cavities by J Fischer, 
cystoscopy by Rumpel and ophthalmoscopy by W Meisner 

The editors make the comment that all these methods have developed m such 
close contact with internal i*edicme that they have become part of it They admit 
that the title of the work has become too narrow^ for its contents and would now 
prefer to call it “W orkmg Methods of Scientific Medicine ” It seems, however, 
like a wasteful duplication of effort to attempt to bring into one book so many 
methods which require special technical training and which are better dealt with in 
monographs No conscientious internist will attempt to perform gastroscopy without 
special study and technical training, and some will not have it done even by experts 
Superfluous as many chapters seem they are nevertheless interesting to read and 
may increase the general information of the specialist An abundance of references 
to German literature and an index of 47 pages are of course valuable assets of 
the w'ork 
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The Adrenals, Their Ph\siolog\, Pathology and Diseases By Max A 
Goldzieher, M D , former Professor of Patholog}', Unnersity of Budapest, Director 
of Laboratories, United Israel Zion Hospital, Brooklyn, N Y Price, '^7 50 
Pp 436 New York The Macmillan Company, 1929 

The Medical Museum, Modern Developments, Organization and 
Technical Methods Based on a New System of Visual Teaching By 
S H Daukes, OBE, MD, DPH, DTM&H, Director of the Wellcome 
Museum of Medical Sciences affiliated to the Bureau of Scientific Research 
Pp 172, with 44 illustrations London The Wellcome Foundation Ltd, 1929 

Methods and Problems or Medical Education Fifteenth Series Pp 76 
New York Rockefeller Foundation, 1929 

This number contains a complete description of the Albany Medical College, 
Union University, Albany, N Y 

Insects, Ticks, ]Mites and Venomous Animals or Medical and Veteri- 
nary Importance By Walter Scott Patton, M B , Ch B (Edin ), FES, Dutton 
Memorial Professor of Entomology, Liverpool University and Liverpool School 
of Tropical Medicine, and Alwen M Evans, D Sc, Lecturer on Entomology, Liver- 
pool School of Tropical Medicine Part 1 Medical Pp 785, with 374 illustra- 
tions, 60 color plates, 3 maps and a large illustrated revision sheet Price, 20 
shillings, postpaid Liverpool School of Tropical Medicine, 1929 

The Health of Workers in Dusty Trades II Exposure to Siliceous 
Dust (Granite Industry) By A E Russell, Past Assistant Surgeon, R H 
Britten, Associate Statistician, L R Thompson, Surgeon, J J Bloomfield, Assistant 
Chemical Engineer, U S Public Health Service (with sections on autopsy material 
by Dr L U Gardner, and on silica by Prof A Knopf) United States Public 
Health Service Bulletin 187, July, 1929 Price, $1 15 Pp 206 Washington, 
D C U S Government Printing Office, 1929 

Contributions from the Laboratory and Museum of Comparative 
Pathology of the Zoological Society of Philadelphia, 1922-1929 Phila- 
delphia Zoological Society, 1929 

Bacteriologv, Especially Determinative Bacteriology B> Prof Dr 
K B Lehmann of Wurzburg and Prof Dr R O Neumann of Hamburg Seventh 
edition Volume 1 A, parts A and B Technique and General Determinative 
Bacteriology Translated by Dr Robert S Breed, Chief in Research, New York 
Agricultural Experiment Station, Geneva, N Y Pp 103, with 5 colored plates 
New York G E Stechert & Company (Alfred Hafner), 1930 
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I GENERAL CORRELATIONS IN ONE HUNDRED 
SO-CALLED NORMAL MEN ^ 

The studies in which during the past five yeais, one of us (W F P ) 
has been interested had then inception in the problems of nonspecific 
lesistance to disease Closely associated has been a consideration both 
of allergy and of autonomic deiangement, during the course of which 
individuals leact in an abnormal manner to a nonspecific stimulus 

The clinical pictuie of disease is obviously the reaction of the indi- 
vidual organ or the organism as a whole to an insult Normally, the 
insult provokes stimulation, made manifest in various ways, but cellular 
inhibition, fatigue, paralysis and death may all play a part simultaneously 
in the sum total of this clinical picture Not only does the insult vary 
qualitatively as it may quantitatively, but the individual lesponse will be 
modified because of inherent differences in the mheiited germ plasm, 
because of differences in the relative activity or inactivity of the glands 
of internal secretion, because of diet, age, fatigue, previous experience 
(sensitization or immunity), preexisting or concomitant disease, psychic 
states, climate, temperature, etc 

It IS a subject that does not lend itself readily to study because the 
degrees of reactivity of the different tissues of the body which we 
commonly use for examination (skin, nervous tissues, mesenchyme 
[bone-marrow, leukocytes, endothelium, etc ] ) are not necessarily 
coordinate Ceitainly, the reactivity of the epithelium may not corre- 
spond with that of the smooth musculature of the blood vessels, and 
the smooth musculature of the blood vessels may give no index of 
the status of the capillary endothelium Recent investigations of the 
autonomic responses of the body have made this clear 

In its broader aspects, such a study deals with individual consti- 
tutional reactivity But we have felt that m seeking to define con- 
stitution m terms of measurable biologic reactions rather than m 
developmental attributes, some progress might be achieved The 
clinician speaks of “lowered resistance” or “good resistance ” Gen- 
erally that IS an estimate based on the appearance of the patient, the 
color and the texture of the skin, the muscular development, the posture 
and the tonus, the appearance of the fat depots and of the mucous 
membranes and the mental attitude — the many subtle differences m the 
physical appearance of the patient In making his general estimate, 
the physician usually fuses both constitutional factors and the factors 
that are the result of environmental forces (condition) 

From the Department of Pathology of the University of Illinois College of 
Medicine 
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To Eppinger and Hess ^ we owe the intioduction of one of the 
first of the modern methods useful m the estimation of individual 
leactivity, namely, the injection of epinephrine hydrochloride Eppinger 
and Hess classified their patients as sympatheticotonic or vagotonic 
Clinical experience, ho^\ever, has clearly demonstrated that this shaip 
division IS not tenable, that there aie many gradients In addition, it 
IS knoAvn that the lelative reactivity of the smooth musculature of the 
blood vessels is by no means a criterion of the lelative leactivity of 
other tissues 

Such studies of the leactivity of the patient aie by no means of 
purely theoretical inteiest It is true that the subject of inflammation 
per se, having progressed through cjHes of interpretation fiom the 
peiiods purely speculatne to the period of intensive objective research, 
from which it is just emerging, seems, perhaps because of the very 
mass of accumulated information, now in danger of being submerged 
in metaphysical abstractions or a one-sided insistence on relatively 
unimportant detail This is unfortunate, because inflammation should 
be a subject for clinical, ne^er philosophic, study 

Partly, the difficulty is to be sought in the fact that the purely 
histologic concept of pathology is no longer adequate to the pace of the 
coi related sciences Pathology is stepping from cellular to molecular 
changes and histology must make ever greater use of chemical and 
physical tools Partly, the reason is to be sought m the definite realiza- 
tion of an all-embracing interrelation and integration of cell and organ 
functions that make up the totality of the person While, therefore, 
the interests of investigators must center on ever smaller objects as 
they approach molecular pathology, these interests must, at the same 
time, become wider as they include constitutional pathology, the study 
of the functional reactions of the entiie organism It is no longer 
possible to expect a satisfying solution of problems unless the range 
of the inquiry is so extended 

Schade ^ led the way in bringing togethei much of the pioneer 
work that underlies molecular pathology The entire range of sub- 
jects grouped together as pathologic physiology forms the leal back- 
ground Particularly, the chemical correlations of the Kraus school,® 
in which the effort has been made to associate every-day medical prob- 
lems with the chemical status of the individual person, seem to us to 
have been of greatest value They took origin in earlier work of 
American physiologists When one turns to pioblems of constitution, 

1 Eppinger, H , and Hess, L Ztschr f klin Med 68 205 and 230, 1909 

2 Schade, H Physikalische Chemie in der innere Medicin, ed 3, Dresden, 
Theodor Steinkopft, 1923 

3 Kraus, F Allgemeine und spezielle Pathologie der Person I Tiefen- 
person, Leipzig, Georg Thieme, 1926 
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It IS paiticularly Bauer ^ who has emphasized the practical value In 
this country, it is Draper ® who has sought to extend a wider appreci- 
ation of the medical importance of constitutional reactivity 

It IS inflammation with which one is, after all, chiefly concerned 
Whether one studies it in its physiologic approaches, as one can very 
readily m digestive activity, whether in the exaggerated or peculiarly 
modified manifestations apparent in allerg}% whether in default, as it 
may be in severe infections, the fundamental components that control 
the phenomenon must be similar, must be amenable to control and, 
therefore, must be therapeutically approachable by other than specific 
measures The fundamental components engaged include the local cell 
mass, the mobile cells, the vascular tissues, the autonomic neives and 
the chemical and hormomc influences of the humoral milieu The 
innumerable variations possible with so many vaiiable factors operatue 
in the process readily account for the different types of inflammatory 
reactions with which one has to deal clinically 

The emphasis on the etiologic factor in inflammation which resulted 
from the development of bacteriology, for a time over -shadowed any 
interest m factors that might inherently modify the inflammatory reac- 
tion Only in relatively lecent times does one find investigation dealing, 
foi instance, with the modification of inflammation as the lesult of 
preexisting inflammatory processes (tuberculosis, for example), the 
change in the blood chemistry under such conditions or the gradual 
alteration of the autonomic lesponses 

The particular studies that are made the basis for this, as well as 
the subsequent related papers, have as their background the considera- 
tions outlined in the preceding paragraphs We have taken a gioup 
of 100 so-called normal men and have endeavored to see what relation 
their reactions to a stimulus or an injury — blister, Kromayer lamp burn, 
ice, injection of epinephrine hydrochloride, pharmacologic intiacu- 
taneous injections, etc — might bear to previous disease (tuberculosis, 
syphilis, infections), the blood chemistry, the basal metabolic rate, the 
age, the weight, etc 

There are many factors that limit the value of conclusions diawn 
fiom such work In the first place, averages made from only 100 
individual reactions aie by no means satisfactory The noimal indi- 
vidual variations in many of the reactions are large The possibility 
of error in the determination of many of the reactions themselves 
cannot be excluded, chiefly in such determinations as that of the basal 
metabolic rate The practical inability to secure duplicates, due to the 

4 Bauer, J Konstitutions und Vererbungslehre, ed 2, Berlin Julius 
Springer, 1923 , Klin Wchnschr 8 145, 1929 

5 Draper, George Human Constitution, Philadelphia, W B Saunders 
Compaii}^, 1924 
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fact that only one examination was feasible and that the amount of 
blood that could be taken without aiousmg resentment was limited, 
does not afford the feeling of accuracy that we might desire These 
were factors that we could not alter, howevei much we might deplore 
them 

The pel sons examined were piesumably “normal” men That is to 
say, they were not patients of the hospital About twenty were men 
employed about the hospital and laboratories as technicians, the rest 
were unemployed men who were sent to us from the state employment 
bureau They ranged in age from 20 to 76, some were undei nourished, 
some were chronic useis of alcohol A laige peicentage showed definite 
evidence of caidiorenal vasculai damage of some degree We felt that 
the group afforded us sufficient variation in leactivity because of their 
environmental conditions We have not included women in the study 
lest the profound biologic alterations associated with the sex cycle ® 
should introduce more factois difficult to evaluate and contiol 

. EXAMINATIONS MADE 

The men repoited to us at eight in the moining, having been 
instructed to come without breakfast In a few instances, they had 
had alcoholic stimulants the night before Some were apprehensive and 
nervous, and the examination of the basal metabolic rate was undoubt- 
edly unsatisfactory on that account They were kept undei obser- 
vation the entile day, dm mg which they were given a luncheon at 
noon 

The examinations made included the following 

1 The blood chemistiy calcium by the method of Clark and 
Collip," potassium by the method of Keir,® CO, combining powei , 
sugar (Fohn-Wu) , cholesteiol b}'^ the Bloor, Pelkan and Allen modifi- 
cation of the Bloor method, globulins by the method of Rohier,® 
and total protein by the lefractiometiic method 

2 The skin blister by the canthandes method,^® with deteimmation 
of the relative peimeabihty of the capillaries, and determination of the 
blister time 

6 Petersen, W F , and Milles, G The Relation of Menstruation to the 
Permeability of the Skin Capillaries and the Autonomic Tonus of the Skin 
Vessels, Arch Int Med 38 730 (Dec ) 1926 

7 Clark and Collip J Biol Chem 63 461, 1925 

8 Kerr, J Biol Chem 67 689, 1926 

8a Bloor, W R , Pelkan, K F, and Allen, DM J Biol Chem 52 191, 

1922 

9 Rohrer Deutsches Arch f klin Med 121 221, 1926 

10 Petersen, W F, and Wilhs, D A Capillary Permeability and the 
Inflammatory Index of the Skin in the Normal Person as Determined by the 
Blister, Arch Int Med 38 663 (Dec ) 1926 
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3 The basal metabolic rate and the weight/length ratio (weight in 
pounds, length in inches) 

4 Reactions to the subcutaneous injection of epinephrine hydro- 
chloiide, as shown by pulse rate and blood pressure In the charts, 
the increase or decrease in the average pulse pressure for one hour 
after the injection is recorded in terms of the percentage of the pre- 
injection level A calculation was also made of the so-called cardiac 
output (pulse pressure X pulse rate), and the peicentage of inciease 
or decrease recorded 

5 The reaction to the Kromayer lamp, as shown in the time of 
appearance of erythema following an application of the light for thirty 
seconds to the forearm 

6 The reaction to ice, as revealed in the time of appearance of 
erythema following an application of ice to the chest wall 

7 The muscle reactions, as shown by the threshold of electiic cui- 
lent that would provoke reactivity, m milliamperes 

8 The resistance of the moist skin for direct current of low 
amperage This was determined in the following way 

A storage battery (fig 1) of a potential difference of 2 volts was short 
circuited by a potentiometer of 730 From one terminal and the sliding contact 
of the potentiometer, a variable voltage could be taken between 2 volts and zero 
and measured by a scale along the potentiometer wire This voltage was applied 
to the skin by two clay electrodes, soaked with 1 per cent saline solution The 
larger electrode was kept firmly by the left hand of the patient, the smaller 
electrode was placed on those parts of the left arm the resistance of which was 
to be determined (from two to three on the fiont) Usually points close to the 
center of the biceps and those between the elbow and the wrist at the flexor side 
were selected The resistance between the large electrode and the hand was 
negligible against the much larger resistance between the small electrode and 
the spots on the arm Any contact between the smaller electrode and an open 
wound made it evident that the resistance of the lower tissues (muscle, blood 
vessels, etc ) was small as compared with the resistance of the skin A micro- 
amperemeter was inserted in this circuit, one scale division registering 0 24 
micro-ampere All the readings were taken at scale division 10, i e , 2 4 micro- 
amperes, by adjusting the potentiometer till this constant current was reached 
This method employing constant current was preferable to the one employing 
constant voltage, because the resistance of the skin varied considerably, and 
sometimes, even with a low voltage, so much current was going through as to 
cause a burning, stinging pain, in this case, the current showed a tendency to go 
up gradually In preparation for the measurements, the skin was wet with saline 
solution and then dried gently, and the wet electrode put on The voltage was 
increased from zero to the one which gave a micro-amperage of 2 4 Excep- 
tionally, the maximal voltage failed to cause the desired current to flow In this 
case, the resistance was figured out from the voltage 2 and the current of less 
than 24 micro-amperes Our figures for resistance are given in terms of 
megohms per square centimeter Usually five spots on the biceps and five spots 
on the lower arm were measured The measmements were made from three to 
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four times on the same day, early m the morning, right before and right after 
lunch and possibly later in the afternoon This was important m order to get 
averages, and to gam an idea as to the variations that occur m the course of a 
day” We have started investigations with the point of view of following up 
these variations of resistance more closely and m relation to other factors 

9 The reactions to mtiacutaneous injections (Hecht-Groer), as 
estimated by the aveiage size of the wheal (diameter m milhmeteis) and 


storage 

Battery 



Fig 1 — A diagram showing the method used m testing the resistance of the 
skin to electric current of low amperage 

11 Some measurements were repeated the next day or a few days later, in 
order to control variations that might occur from day to day Extensive measure- 
ments of this kind were reported by Curt P Richter (The Electrical Skin 
Resistance Diurnal and Daily Variations in Psychopathic and in Normal Per- 
sons, Arch Neurol & Psychiat 19 488 [March] 1928) Richter found charac- 
teristic diurnal variations for certain classes of neurologic patients, daily 
variations occurred also, but they were small compared to the pronounced differ- 
ences of the average resistance from one to another patient 
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the fiaie (width of radium in millimeters) for (c) morphine (1 
to 10,000,000 and 1 to 1,000,000), (h) epinephrine hydrochloride, 
1 to 1,000, 1 to 10,000, 1 to 100,000 and 1 to 1,000,000, (c) thyroxin, 
1 to 10,000, and {d) caffem, 1 to 100 

10 A 1 oentgenogram of the chest to ascertain the piesence of active 
or healed tubeiculosis and the condition of the gieat vessels and heart 

11 A physical examination and histoiy, particular emphasis being 
laid on a history of sensitization and of pievious infectious diseases, 
alcoholism, the amount of hard physical laboi, etc 

12 A Wassermann test 

13 A urinalysis and examination of the skin capillaries 

METHOD OF ASCERTAINING CORRELATIONS 

In ordei to obtain a general survey of the laige amount of statistical 
material obtained, we pioceeded in the following manner 

The results of each determination were arranged m arithmetical order For 
instance, the individual cases were first arranged in the order of the time 
required for the formation of the blister, which varied from 3 5 to 15 hours 
Four groups (twenty-five each) were then made, and the averages determined, 
the averages m this case being 5 8, 62, 79 and 102 hours The averages were 
then recorded, and averages were determined and recorded for the results of the 
other examinations of the men thus grouped m order of increasing blister time 
For instance, the corresponding averages for the time of the reaction to the 
application of the Kromayer lamp were found to be 1 27, 1 92, 2 4 and 2 36 hours, 
respectively, a sequence which might justify the supposition that some common 
factor IS to be sought m the apparent coincidence of delay in the formation of 
the blister and delay in the appearance of the erythema If, on the other hand, 
the averages for the results of the other examinations revealed no consistent 
progression or regression, we felt justified in assuming that no important cor- 
relation existed 

In table 1, we therefore present the aveiage figures for each 
deteimination arranged in sequence, the four figures in each compart- 
ment indicating the averages of the four groups of twenty-five each 

The heavy arrow has been inserted to show the direction of pro- 
gression of the values foi each key subject under consideration Thus, 
column 1 indicates the average blister time of the four groups, and in 
reading down, the aveiages for the other determinations will be found 
The lighter ariows indicate a probable con elation with the key sub- 

12 Only the group arrangements for the flares of the reactions to thyroxin 
and caffem differ Fifty-six persons have no th 3 'roxin flares, the results for the 
rest were arranged in sequence Sixty-four persons showed no caffem flares 
The results for the thirty-six who showed flares vere arranged in sequence in 
three groups of twelve each 
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ject undei consideiation Thus in column 1 some apparent relation exists 
between the calcium level, the potassium level, the K/ Ca ratio, etc , and 
the subject under consideiation, i e, the blister time 

BLISTER TIME (TABLE 1, COLUMN 1) 

The average bhstei time for the 100 men was 7 5 hours In 
previous communications,^^ we called attention to the fact that the 
bhstei time of a person may vaiy considerably, being unifoimly short 
m the exophthalmic patient and piolonged m patients with certain 
types of renal disease In our use of the method, the plaster was 
lemoved after six hours, and the time of appearance of the blister 
lecorded on the basis of the time from the application of the plaster 
to the time when the first evidence of blistering was observed A 
shortening of the blister time was apt to be overlooked by this practice, 
and our records, theiefore, are moie accurate for the cases showing 
prolonged blister time than for those shoving a shortened blister time 

The aA'^eiages of the blister time (m houis) for the four groups, as 
lecorded in table 1 aie 

58 62 7 9 10 2 

Certain correlations with other detei minations appear as follows 

Kioinaye) Lamp Reaction Time — The groups that had a long 
blister time showed a delay in the appeal ance of the eiythema follow- 
ing application of the Kromayei lamp for 30 seconds, as follows 
(hours) 

1 27 (ranging from 45 min to 3 hrs ) 

1 92 (ranging from 50 mm to 5 hrs , 50 mm ) 

2 4 (ranging from 1 hi , 10 mm to 8 hrs ) 

2 36 (ranging fiom 1 hr, 25 mm to 4 hrs, 50 mm ) 

As the erythema is probably due to the liberation of toxic sub- 
stances from the injured cells of the skin area (Lewis one might 
anticipate some con espondence The agieement of the two reactions 
IS confirmed when the cases are ai ranged accoiding to the Kromayer 
lamp reaction time (column 9) 

Basal Metabolic Rate — ^With increasing blister time, the basal 
metabolic rate is loweied, but the sequence of regression is not perfect 
11 8 59 (98) 53 

A general agreement with this trend is found m column 10 

13 Petersen, W F The Permeability of the Skin Capillaries in Clinical 
Conditions, Arch Int Med 39 19 (Jan ) 1927 

14 Lewis, Thomas Blood Vessels of the Human Skin and Their Responses, 
London, Shaw & Sons, 1927 
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Age —Age plays some role, the group showing the prolonged bhsei 
time being somewhat older, although the individual variations in the 
four gioups are large 

46 yi 44 yr 43 yr 53 yi 

(26-68) (25-66) (28-79) (22-73) 

When the results are arranged on the basis of age (column 19), the 
oldest age group again shows prolongation of the blister time It is 
to be kept m mind that the oldest age group will show greatei vascular- 
renal damage 

Calctum, Potassium and K/Ca Ratio — The prolonged blister time 
seems to be associated with a higher level of the blood calcium, as is 
evident in the following values 

10 101 101 10 5 

The corresponding values for potassium are m inveited order 
20 6 214 20 3 18 

The K/Ca ratio is, as a result, much lowei m the gioup showing pio- 
longed blister time 

2 219 2 01 1 71 

Globulin — ^The group with prolonged blister time also has the 
gieatest amount of serum globulin The corresponding averages for 
the albumin/globulin ratios are 

2 1 2 22 218 1 73 

This may be checked in column 8 

Summaiy — An analysis of the material indicates that the group with 
prolonged blister time is somewhat older, has more globulin, moie 
calcium and a lower K/Ca ratio and is less responsive to the Kromayer 
lamp 

PERMEABILITY (COLUIMN 2) 

The average index of capillary permeability for the entire group is 
62 In our previous communications, we pointed out that the per- 
meability of the capillaries, as measured by the blister method, is 
increased in certain persons, i e , in those with exophthalmic goiter 
(13) , in those with severe intoxications (13) , in sympathetico tonic per- 
sons (15), etc On the other hand, we noted that athletes tended toward 
a lower permeability (10), as did persons with cCrtam types of lesions of 
the kidneys (13) 

When the material now under consideration is grouped into the 
foui groups of twenty-five each, the averages are found to be 

52 58 65 75 

(46-56) (56-61) (61-70) (70-91) 
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When the determinations aie so giouped, the following coi relations 
seem of interest 

Age — Age appaiently has a direct i elation The coi responding 
averages of the ages are 

51 50 46 41 

(22-76) (27-70) (26-79) (20-73) 

It IS obvious that all ages aie represented m each gioup, neveitheless, 
the sequence is sufficiently good to seem of some significance (con- 
firmed in column 19) 

Weight — Slender persons seemingly have the more permeable 
capillaiies The con esponding averages of the weight/length latios aie 
229 233 216 218 

The confirmation in column 20 is good 

Reaction to Epinephi me — In a previous paper/^ we showed that 
so-called sympatheticotonic peisons have an increased peimeabihty of 
the capillaries In this giouping, it may also be observed that with 
inci easing permeabiht)'’, theie is increased sensitivity to epinephrine 
The values for the pulse pressures on injection of epinephrine hydro- 
chloride aveiaged (per cent) 

+9 4 +16 +12 +17 

A confirmation of this appeals in column 15 

Pulse Piessiiie — ^^Vlth increasing peimeabihty, the pulse pressure 
seems to dimmish somewhat, the aveiages being 

55 53 54 50 

corresponding to a slight decrease in systolic blood piessure 

Reactions to Inti acutaneous Injection of Thyioxm and Caffein — 
The flaies of the reactions to thyroxin and caffein increase with increas- 
ing permeability (columns 27 and 29 may be compared with column 2 
here) 

Sunnnaiy — The appaient correlations are, theiefore, with the age of 
the person, the weight/length ratio, the leaction to epmephime, the 
pulse pressure and the radii of the thyroxin and caffein flares 

INFLAMMATORY INDEX (COLUMN 3) 

In a previous study, we sought to define an inflammatory index 
on the basis of the two determinations just discussed, i e , the blister 
time and the permeability of the capillaiies Piesumably, the degree 
of inflammation might be regaided as most intense if the rapidity of the 

15 Petersen, W F, and Levinson, S A The Relation of the Reaction to 
Epinephrine to Potassium-Calcium Ratio and Other Ratios, Arch Int Med 42 
256 (Aug) 1928 
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reaction and tlie degree of protein passage thiough the vessels were 
taken into consideration We therefore used the ratio permeability /blis- 
ter time as an index and used the term inflammatory index for the 
quotient 

The average inflammatoiy index of the 100 men is 8 2 

62 = average permeability 
7 5 = average blister time 

The averages for the four groups are 

5 7 8 9 4 10 9 

The blood chemical corielations are evident 

Potassium Level — 

191 191 20 8 20 9 

K/Ca Ratio — 

19 19 2 06 2 03 

CO 2 Combining Powei — 

56 5 57 3 57 3 58 

These correlations aie confirmed in columns 5, 6 and 17, respectively, 
though the confirmation in the latter case in only partial 

Albumin/ Globulin Ratio — Only the gioup with the low inflam- 
matory index seems to have an increased amount of globulin, the 
ratios being 

14 25 18 23 

and this is confiimed when the tabulations foi globulin are examined 
(column 8) 

OtJiei C 01 relations — ^The relation of age (the inflammatory index 
decreasing with age) seems certain, the 1 elation of the weight/length 
latio (a higher inflammatory index being found m the moie slendei 
subjects) is doubtful because it is not confirmed in column 20, and 
the correlation with the reactions to epinephrine is also uncertain for 
the same reason (columns 15 and 16) On the other hand, the resis- 
tance of the skin to electric current increases with inciease in the 
inflammatoiy index, while the Kromayer lamp erythema time has a 
leverse relation (confiimed in column 9) 

Summary — ^^Ve seem to be justified in the assumption that the 
inflammatory leaction to cantharides is inhibited by advancing age and 
is moie intense with higher levels of potassium and higher values of 
the K/Ca ratio The Kromayer lamp reaction time is comparable 
There is a probability that the more slender persons and the persons with 
the more marked reactions to epinephiines have a more intense inflam- 
matory reaction Curiously enough, there appear to be no correlations 
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with the intracutaneons leactions to pharmacologic substances except 
that to thyroxin This diminishes with increase in the inflammatory 
index (column 26) 


CALCIUM (COLUMN 4) 

The average calcium value for the 100 men is 10 17 The average 
calcium values for the four groups are 

9 2 9 7 10 8 12 2 

(fiom7 4-9) (from 9 2-10 3) (from 10 4-11 4) (fiom 11 4-14 5) 
Bhstei Time — The relation to the blister time has been discussed 

Sugai Level — There appears to be some relation to the sugar level, 
the persons with low calcium level having a lower sugar level (con- 
firmed in column 7) The differences are not, however, great 
67 73 71 73 

Resistance of the Skin to Electuc Cm lent — A relation to the 
resistance of the skin to electuc current seems probable (although the 
confirmation in column 11 is not convincing) 

0 33 0 48 0 42 0 63 

Reaction to Ice — ^With an increasing amount of calcium, the reaction 
to ice IS retaided (confirmed in column 18) 

16 16 8 22 4 21 5 

Pulse Rate, Systolic Blood Piesswe, and Pulse Piessme — ^AVith 
inci easing amounts of calcium, the pulse rate inci eases 

71 73 71 76 

but the confirmation in column 14 is not good The systolic blood 
pressure inci eases as follows 

121 123 122 129 

but heie, again, the confiimation (column 13) is not cleai The 
inciease in the pulse pressure is more marked 

51 50 52 62 

As no tabulation was made on the basis of pulse pressure, no con- 
firmation IS possible 

CO 2 Combining Powei — A possible correlation exists with the CO 2 
combining power, which increases as follows 

56 4 57 8 57 5 57 9 

These differences are not gieat, but appear to be confirmed in 
column 17, where the calcium values increase with increasing CO 2 
values 
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Skm Reactivity — The calcium column is the first in which we begin 
to find some correlations with the reactions of the skin to injections 
of pharmacologic substances The wheal caused by the injection of 
epinephrine hydrochloride increases progressively as follows 
172 19 2 20 20 

The flare of the reaction to epinephrine also increases 

8 86 92 10 

A confirmation of these increases is had in columns 22 and 23 

Summaiy — The correlations of the level of the blood calcium are, 
theiefore, with the following blister time, blood sugar level, the resis- 
tance of the skin to electiic current, the reaction to ice and the diameters 
of the wheal and flare of the reaction to epinephrine, and piobably 
with the following pulse rate, systolic blood pressure and pulse pres- 
sure, and CO, combining power 

POTASSIUM (COLUMN 5) 

The average value of the blood potassium for the 100 men is 20 4 
The fluctuations in the individual person’s level of blood potassium are 
greater, as is well known, than those of the level of the calcium, 
changes of several milligrams per hundred cubic centimeteis taking 
place during the course of the day The normal range of values, too, 
IS much greater, being fiom 13 4 to 28 8 mg in our gioup 

Our four groups average 

16 18 2 204 25 7 

(13 4-174) (17 4-19) (19-22 8) (22 8-28 8) 

Inflammatoiy Index — The relation of the inflammatory index has 
already been mentioned 

COo Conibinmg Power — With inci easing potassium values, the CO, 
combining power appears to increase 

56 7 56 5 57 7 58 8 

The confirmation m column 17 is, howevei, not striking 

Age — The sequence is suggestive 

50 48 46 45 

The expected confirmation m column 19 is, however, lacking 

Reaction to Epinephiine — The pulse pressure shows a peicentage 
increase with increasing amounts of potassium 

9 4 9 4 18 6 16 3 

The pulse pressuie X the pulse rate shows a percentage progress as 
follows 

15 4 16 8 28 4 23 2 

which is confirmed for the pulse rate in column 15 
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Muscle Reaction — ^The group averages aie 

3 3 4 3 6 2 66 

a rather iiregulai sequence, but the control (column 12) is somewhat 
clearer 

21 9 19 6 20 5 18 7 

Reaction to Thyioxin — The most convincing correlations are those 
with the reactions of the slon to mtracutaneous injections of thyroxin 
and caffeine The wheals average (in milhmeteis) 

122 114 116 92 

This coi relation is confirmed in column 26 The flares in the four 
groups average (in millimeters) 

64 56 44 28 

and this is confiimed m column 27 

Reaction to Caffein — The wheals due to caffein show in similar 
relation 

20 20 4 18 6 11 

confirmed in columns 28 and 29 The flares average 

28 48 3 16 

Summaiy — Apait from the distinct i elation to the inflammatoiy 
index, the potassium values influence the reactions to epinephime and 
the reaction of the skin to thyroxin and caffein , their i elation to the CO, 
combining power, the muscle reaction and age are less certain 

THE K/CA RATIO (COLUMN 6) 

The average value of the K/Ca latios of the 100 men is 2 The 
averages for the four groups are 

145 1 81 2 35 2 66 

Blistei Time, Inflammatory Index — The relations to the bhstei time 
and the inflammatory index have been discussed 

Resistance of the Skin — A striking association exists with the resis- 
tance of the skin to electric current, the averages for which, in this 
gioupmg, aie 

0 65 0 48 0 34 0 35 

1 e, the gioups with the increased K/Ca latio have diminished 
lesistance 

Reactions to Epinephime — The pulse pressures in the four groups 
average (per cent) 

7 5 10 8 5 14 

The values of the pulse pressure X pulse rate average (per cent) 

14 6 14 17 24 

This correlation is confirmed in columns 15 and 16 
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Weight /Length Ratio — The thinner peisons have a lower K/Ca 
ratio 

205 219 217 222 

Confirmation of this is had in column 20 

Cholesterol Level — ^Those with low K/Ca ratio also appear to have 
less blood cholesteiol 

215 220 218 229 

This IS confiimed in column 21 

Skin Reactions — As might be expected fiom the potassium lela- 
tions, the parallelism to the reactions of the skin to thyroxin and 
caffem is suggestive , 

Siiminaiy — The K/Ca ratio may, therefore, be legarded as of 
importance m connection with the blister time, the inflammatory index, 
the electrical resistance of the skin, the leactions to epinephrine, the 
weight/length ratio, the level of cholesterol and the reactions of the skin 
to thyroxin and caffem 

BLOOD SUGAR (COLUMN 7) 

» 

The average of the blood sugar levels of the entire group is 71 

The four groups have the following averages 

60 68 74 82 

Calcium Level — The possible relation of the calcium level has been 
discussed 

Reactions to Epinephi me — The most apparent correlation is with 
the leactions to epinephrine The inciease m pulse pressure for the 
groups is (per cent) 

8 5 14 12 18 

and the “cardiac output” (per cent) is 

13 21 22 29 

This coi relation is confirmed in columns 15 and 16 

Weight /Length Ratio — As the sugar increases, the weight also 
increases 

205 219 217 222 

This IS confirmed in column 20 

The Flaies Caused by the Intiacutaneous Injection of Epinephi me 
Hydiochloiide — The averages for the gioups are (in millimeters) 

76 84 84 9 

This correlation is confirmed in column 23 


16 The sugar values are for serum 
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Summmy — The following con elated factors are, therefore, to be 
considered The level of the blood calcium, the sensitivity to epi- 
nephrine, the weight/length latio and the leaction of the skin to 
epinephrine 

ALBUMIN/GLOBULIN RATIO (COLUMN 8) 

The aveiage value of the albumin/globulin ratio for the entire 
group IS 2 The averages for the four groups aie 

1 1 1 6 2 08 3 3 

B list €7 Time — It has been previously noted that increasing blister 
time IS associated with an increased amount of globulin This seems 
confirmed by the fact that the first group under consideration here with 
a ratio of 1 1 has a bhstei time of nine hours 

Muscle Reactivity — A good correspondence is found 

29 28 3 1 4 

and this correspondence is confirmed in column 12 

Reactions of the Skin to Epinephiine and Thyroxin — The amount 
of flare due to the epinephrine is apparently associated 

8 82 9 92 

This association is confiimed in column 23 

The aveiages for the wheals caused by the intracutaneous injection 
of thyroxin are 

11 116 11 126 

These seem related (confirmed m column 26), as also those for the flares 
caused by thyroxin and foi the wheals caused by caflEem 

Siiminaiy — An increased amount of globulin is, therefore, probably 
related to an increased blister time, to an increased muscle irritability 
and to the reactions of the skin to epinephrine, thyroxin and caffein 

KROMAYER LAJIP ERYTHEMA TIME (COLUMN 9) 

For the 100 men, the aveiage time of the appearance of the erytheiua 
from the time of application of the Kromayer lamp is 2 houis The 
averages foi the four groups are (hours) 

1 24 1 58 195 3 3 

(75 mm ) (96 min ) (117 mm ) (200 mm ) 

Blistei Time and Inflainm-atoiy Index — ^The parallelism with the 
blister time and the inflammatory index has been discussed 

Calcium Level — ^The apparent relation to calcium is 
10 3 101 9 9 

but there is no confirmation in column 4 
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COo Combmmg Poxuei —The relation to the COo combining power 
may be seen in the following avei ages 

55 8 55 58 58 8 

This con elation is confiimed m column 17 

Wheal Caused by Epineplume — The aveiages are 

20 4 20 4 20 4 18 4 

Only the group with the long latent peiiod appears to have some relation 
to the smaller wheal, the confiimation of this being found in column 22 

Summaiy — The associations of the time of the erythema due ta 
application of the Kiomayei lamp appeal to be the following the 
blister time, the inflammatoiy index, the CO^ combining power and the 
diameter of the wheal caused b}'- epinephime 

BASAL JIETABOLIC RATE (COLUjMN 10) 

The average basal metabolic rate for the entiie numbei is -j-S The 
averages for the groups are 

—89 +2 2 +13 3 +28 

Reaction to Ice — The leaction to ice as shown in the following 
aveiages, clearly paiallels the basal rate 

16 3 19 3 20 204 

and the paiallelism in column 18 is equally good 

Resistance of the Skin to Electuc Cwicnt — As the basal late 
increases, the resistance of the skin to electuc cm rent appears to 
deciease, although the sequence is not peifect 

047 039 (062) 03 

Weight/Length Ratio — A coiielation appeals to exist with the 
weight/length ratio, the moie slendei persons having the higher rate 
221 219 216 207 

This IS confirmed in column 20 

Skm Reaction — ^The wheal due to epinephrine diminishes with the 
inci eased metabolic late 

19 2 20 18 8 15 2 

This IS confirmed in column 22 

Summaiy — The basal metabolic late, therefore, appeals to be 
correlated with the electrical resistance of the skin, the reaction to ice, 
the weight/length ratio and the diameter of the wheal due to epinephrine 

RESISTANCE OF THE SKIN TO ELECTRIC CURRENT (COLUMN 11) 

The average resistance for the 100 men is 0 46 megohms per square 
centimeter The aveiages for the four groups aie 

0 14 0 27 0 40 1 03 
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Inflammatoiy Index, Calcium, K/Ca Ratio and Metabolic Rate — 
The paiallelisms here have been discussed 

Muscle Reaction — A higher resistance of the skin appears to be 
associated with a lower thieshold lesponse of the muscle, the averages 
being 

36 35 25 27 

This association is confiimed in column 12 

Weight /Length Ratio — The thmnei peisons have a high resistance 
220 230 217 200 

This IS confirmed m column 20 

Skin Reaction — The flare due to epinephrine increases with the 
resistance of the skin to electric current 

84 86 84 98 

This IS confirmed in column 23 

The flaie caused by thyioxm averages 

34 5 2 52 56 

The con elation is confirmed m column 27 

Sunimaiy — The lesistance of the skin to electric cm rent has associa- 
tions vith the inflammatoiy index, the K/Ca ratio and the level of cal- 
cium, the metabolic late, the muscle reaction, the weight/length ratio, the 
amount of flares due to epinephrine and thyroxin, and possibly the 
permeability of the capillaries 

MUSCLE REACTIVITY (COLUMN 12) 

The aveiage for the muscle leactivity of the whole numbei is 3 2 
milliamperes The aveiages for the four groups are 

1 7 2 3 3 66 6 1 

Albumin / Globulin Ratio and Skin Resistance — ^The relations here 
have been discussed 

Pulse Rate — The pulse rate diminishes as the muscle reactivity 
diminishes 

78 74 68 70 

This relationship is checked m column 14 

COo Combining Pozvei — One should anticipate a distinct decrease 
in the COo combining power with decreasing reactivity The results 
lecoided in the table, however, indicate the opposite The control is 
also irregular 

Weight/ Length Ratio — ^The weight/length latio increases with the 
muscle reactivit}’’ 

207 221 

This increase is confirmed in column 20 
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Reaction to Caifein — The wheal due to the intiacutaneous injection 
of cafCem inci eases in diametei with met ease in muscle reactivity 
158 188 (174) 196 

The parallel increase is checked in column 28 

Smmnaiy — In addition to the correlations with the albumin/globulin 
ratio and the skin lesistancc, corielations with the following seem pos- 
sible the pulse lale, the weight/length latio and the diameter of the 
wheal due to caffein 

SYSTOLIC BLOOD PRESSURE (COLUMN 13) 

The average blood piesstiie foi the whole number is 124 systolic 
and 71 diastolic The averages for the foui groups are 

104 118 128 146 

Diastolic Blood Pi cssw e and Pulse Pi essw c — Naturally the 
diastolic blood piessure corresponds 

62 70 72 76 

as well as the pulse pressure 

42 58 56 68 

Reaction to EpinepJiiine — The pulse pressure, as well as the pulse 
pressuie X pulse rate, is distinctly associated with the systolic blood 
pressure, the averages being (pei cent) 

21 12 9 9 9 4 

27 20 18 16 

Age — The age inci eases with the systolic pressure 

45 (43) 46 54 

This coi relation is checked in column 19 

Reaction to Caffein — The flaie diminishes 

76 3 22 38 

This is confirmed in column 29 

Siiminaiy — The associations (apart from those with diastolic and 
pulse pressuie) apparently are with the following the reaction to 
epinephrine, the age and the radius of the flai e due to the intracutaneous 
injection of caffein 

PULSE RATE (COIUMN 14) 

The average pulse rate for the 100 men is 72 5 The aveiages for 
the four groups are 

60 69 76 86 

Calcniin Level and Muscle Reaction — The relations here have been 
discussed 
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Reaction to Epinephrine , COn Combining Powei — The apparent 
correlations with the “cardiac output” following epinephrine injection 
and with the CO 2 combining power are not confirmed m columns 16 
and 17 

Reaction to Caffein — The averages for the wheal aie 
18 (194) 178 16 

This relation is confiimed m column 28 

Summaiy — The corielations appear to be with the following the 
level of calcium, the muscle reaction, the reaction to cafifem, and possibly 
with the COo combining power and the reactions to epinephrine 

REACTIONS TO EPINEPHRINE EFFECT ON PULSE PRESSURE 

(COLUMN IS) 

The aveiage increase of the pulse pressures of the 100 men is 
-j- 14 7 pel cent during the hour following injection The increase or 
decrease (per cent) for the four groups is 

—3 5 +6 +16 +36 

Peimeability of Capillaiies, Potassium Level, K/Ca Ratio, Sngai 
and Systolic Blood Piessuie — The relations here have been discussed 

Pulse Piesswe — The persons with the gieatest leaction to epi- 
nephrine are m the group who have the smallest pulse pressures before 
the injection 

54 56 50 42 

There is no confirmation here because no results are arranged on the 
basis of pulse piessure 

Cardiac Output — The correlation is such as might be expected 

W eight / Length Ratio — The moie slender men show the greater 
leaction to epinephrine 

225 216 215 197 

This IS paitially confinued in column 20 

Summaiy — The chief correlations are, therefore, with the perme- 
ability of the capillaries, the potassium level, K/Ca ratio, the sugar 
level, the systolic blood pressuie and the weight/length ratio 

REACTIONS TO EPINEPHRINE (COLUMN 16) “CARDIAC OUTPUT” 
(PULSE PRESSURE X PULSE RATE) 

The average increase of the “cardiac output” of the 100 men is 
20 5 per cent The mciease (per cent) for the four groups following 
the injection of epinephrine hydiochloiide is as follows 

—1 7 +19 +24 +42 

K/Ca Ratio, Sugai , Reaction to Epinephiine (Pulse Piessuie) — 
The coiielations here have been discussed 
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Combining Pozvci — The coi i elation with the CO_; combining 
powei IS good 

574 57 8 57 9 59 5 

but the contiol (column 17) does not check 

Reactivity to Epinephune — ^The flares aveiaged (m millmieteis) 
86 86 92 96 

The contiol may be lead m column 23 

Smnmaiy — Only a few corielations can, theiefoie, be ascei tamed 
these aie with the K/Ca latio, the sugai level and the diametei of the 
flare due to epinephiine, and, possibly, with the permeability of the 
capillaiies and the COo combining power 

CO 2 COJIBINING POWER (COLUMN 17) 

The aveiage COj combining powei of the 100 men is 57 7 The 
aveiages for the four groups aie 

53 5 56 5 58 62 3 

Ki omayer Lamp Eiytliema Time — The correlations have been com- 
mented on pieviously 

Reaction to Ice — The leaction time inci eases vith the inciease m 
COj tension, the aveiages being as follows 

17 20 19 19 

The control (column 18) affords some suppoit 

Weight/ Length Ratio — A distinct correlation exists heie, the moie 
slendei men having a higher COo combining powei 

229 218 210 212 

Reaction to Thyioxin — The amount of flare of the leaction to 
thyroxin seems related 

64 34 5 44 

The confirmation appeals m column 27 

Snininaiy — The apparent corielations are with the weight/length 
ratio, the reaction to ice, the Ki omayer lamp eiythema time and the 
amount of flare in the leaction to thyioxin 

ICE REACTION TUME (COLUMN 18) 

For the 100 men, the aveiage time of the reactions to ice is nineteen 
seconds The averages for the four groups aie (seconds) 

9 15 20 32 

Calcium, Basal Metabolic Rate, CO^_ Combining Pozuei — The corie- 
lations with these have been discussed 



172 


ARCHIVES OF PATHOLOGY 


Age — ^The i elation to age is obvious 

44 45 48 49 

This relation is confiimed in column 19 

Skm Reactions — A possible relation exists to the radius of the 
flare in the leaction to thyroxin and to the dimensions ot both wheal 
and flaie in the reactions to caffein The averages foi the former aie 
58 5 54 26 

This is confiimed m column 27 

The averages for the wheal and the flare of the reaction to caffein are 
20 6 18 2 18 8 14 

24 22 34 3 

These corielations are confirmed in column 28 and column 29, 
respectively 

Snmmaiy — The correlations are, therefoie, with the age, the level 
of the calcium, the basal metabolic late, the COn tension, the radius of 
the flare of the reaction to thyroxin and the dimensions of both the 
wheal and the flare of the leactions to caffem 

AGE (COLUMN 19) 

The aveiage of the ages of the 100 men is 46 5 The averages for 
the four groups are 

30 42 51 65 

Blistei Time, Peimeabihty of Capillai les, Inflainmafo) y Index, 
Systolic Blood Picssuie, Reaction to Ice — The coirelations heie haAe 
been discussed 

Reaction to Caffein — There is some indication that the diameter of 
the wheal increases with the age 

14 6 13 4 21 214 

The confiimation of this is m column 29 

Snmmaiy — ^The correlations are with the blister time, the peime- 
ability of the capillaries, the inflammatoiy index, the potassium level, 
the blood pressuie, the reaction to ice and the reaction to caffein 

WEIGHT/LENGTH RAflO (COLUMN 20) 

The average of the weight/length ratios of the 100 men is 217 
The averages for the four groups are 

187 207 216 232 

Peimeahihty of Capillai les, K/Ca Ratio, Sngai Level, Basal 
Metabolic Rate, Skin Resistance, Muscle Reaction, Reactions to 
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Epmephune and CO. Comhmmg Pozvei —The coiielations heie have 
been commented on 

Cholesterol Level — The aveiages for cholesteiol show a relation 
(confinned in column 21) as follows 

210 217 216 225 

Skw Reactions — The diameteis of the wheals in the leactions to 
epmephune average (m millimeters) 

18 8 18 8 19 6 20 

This con elation is confiimed in column 22 

The flaies of the reactions to the intracutaneous injection of 
morphine average (m millimeters) 

148 15 166 158 

This paiallel mciease is confiimed in column 25 

Snmmaiy — The coi relations m this giouping aie seemingly most 
extensive 

CHOLESTEROL (COLUMN 21) 

The average of the cholesteiol values for the entiie numbei examined 
IS 207 The average foi the gioups aie 

181 219 202 

Only three groups were ai ranged because deteiminations of cholesteiol 
were not made foi the entire senes 

Coi 1 elatwns — ^The conelations aie with the K/Ca latio and the 
weight/length ratio It appears that the pulse pressure also beais some 
relation, diminishing as the cholesteiol inci eases The conelations aie, 
therefore, few 

REACTIONS TO EPINEPHRINE THE WHEAL (COLUMN 22) 

The average of the diameteis of the wheals in the reactions of the 
100 men to the intracutaneous injection of ejiinephnne hydrochloride 
IS 19 2 mm The averages foi the groups aie 

16 8 17 6 20 4 22 

Calcium Level, Basal Metabolic Rate, Weight /Length Ratio, Kio- 
mayei Lamp Reaction Time — ^We have pieviously called attention to 
the possible coi relations heie 

Pulse Piessuie — The pulse piessure seemingly inci eases with the 
size of the wheal 

51 50 56 56 

No check is possible, however ' 

Reaction to Caffein — ^The averages of the diameteis of the wheals 
indicate a relation (checked in column 28) 

(18) 20 2 19 4 13 2 
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Siimmaiy — The correlations are, therefore, with the calcium level, 
the basal metabolic rate, the weight/length latio, the Kiomayer lamp 
erythema time and the reactions to caffein 

REACTION TO EPINEPHRINE THE FLARE (COLUMN 23) 

The aveiage of the ladii of the flares m the reactions of the 
100 men to epinephrine is 8 8 mm The averages for the groups are 
5 8 8 8 10 116 

Calcium, Siigai , Albumin/ Globulin Ratio, Skin Resistance, Reaction 
to Epinephi me (Pulse Piesswe X Pulse Rate) — The correlations with 
these have been previously discussed 

Reactions to Moiplime Flaie — The flaies of the reactions to mor- 
phine show a parallel inciease (checked in column 25) 

13 2 15 16 16 6 

Reactivity to Caffem — The wheals in the reactions to calfein also 
show a relation (checked in column 28) 

18 194 186 144 

Summaiy — The relations are, theiefore, to the calcium level, the 
sugai level, the albumin/globuhn latio, the skin resistance, the reaction 
to epinephrine (pulse pressure X pulse rate) and the reaction to 
morphine (flare) and to caffem (wheal) 

REACTION TO MORPHINE THE WHEAL (COLUMN 24) 

The average of the diameters of the wheals in the reactions of the 
100 men to mtracutaneous injections of morphine is 12 4 mm The 
aveiages foi the four gioups aie 

9 10 6 118 14 

No corielations aie found 


REACTION TO MORPHINE THE FLARE (COLUMN 25) 

The average of the radii of the flares in the reactions of the 100 men 
to morphine is 15 6 mm The averages for the groups are 
10 14 4 16 6 22 

The con elation with the weight/length ratio has been referied to 
The amount of flare in the reaction of the skin to epinephrine is appar- 
ently related 

7 8 8 8 9 6 10 


REACTION TO THYROXIN THE WHEAL (COLUMN 26) 


The aveiage of the diameters of the wheals in the reactions of the 
100 men to the mtracutaneous injection of thyroxin is 13 6 mm The 
averages for the groups are 


7 6 10 4 


14 6 


12 
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htflaminatoiy Iiide.%, Potassium, K/Ca Ratio, Albumin/ Globulin 
Ratio — The correlations heie have been discussed 

Reaction to Thyioxm (Flaie) — ^The averages foi the flares aie 
26 36 66 62 

This may be checked in column 27 

Reaction to Caffein — The averages f oi the wheals m the reactions to 
catfein are 

8 6 19 22 2 206 
for the flaies 

12 24 28 42 

These parallel increases may be checked in columns 28 and 29, 
respectively 

Sunimwy — The correlations, therefore, are with the inflammatory 
index, the potassium level, the K/Ca ratio, the albumin/globulm ratio, 
the amount of flaie m the reaction to thyioxin and the reaction to 
cafifein (wheal and flaie) 

REACTION TO THYROXIN THE FLARE (COLUMN 27) 

The average of the radii of the flaies m the skin reactions of the 
100 men to thyroxin is 4 8 mm The aveiages for the four groups 
are 

0 4 6 8 6 10 6 

In this grouping, fifty-six men showed no reaction to the thyroxin 
These fifty-six are represented by zero, the other thiee groups, con- 
sisting of 18, 19 and 19 men each, showed flaies as set forth 

The averages for the wheals in the reactions to caffein (checked in 
column 28) are as follows 


16 3 

15 

20 8 

20 2 

for the flares 

08 

46 

2 

58 


Coil elations — Previously discussed correlations include those with 
the potassium level, the K/Ca ratio, the resistance of the skin to electric 
current, the reaction to ice, the reaction to epinephrine (wheal) and the 
size of the wheal in the reaction to thyroxin It is to be noted that the 
caffein reaction is closely i elated 

REACTION TO CAFFEIN THE WHEAL (COLUMN 28) 

The average of the diameters of the wheals in the reactions of the 
100 men to the intracutaneous injection of caffein is 176 mm The 
averages for the four groups are 

76 152 21 6 


25 
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Conelations previously discussed include those with the potassium 
level, the K/Ca ratio, the reaction to ice, the albumin/globulin ratio, 
the muscle reaction, the pulse rate, the age and the reaction of the skin 
to epinephrine (wheal and flare) and to thyroxin (wheal and flare) 

REACTION TO CAFFEIN THE FLARE (COLUMN 29) 

The average of the radii of the flares in the reactions of the 100 men 
to caffem is 2 75 mm The averages for the groups aie 

0 4 74 11 

In this grouping, sixty-four men gave no flares They are represented 
by the zero The other three groups, consisting of twelve men each, 
gave flares averaging as set foith 

Table 2 — The Relations of the Bhstei Time, the Inflamvmtoiy Index and the 
Kioinayet Lamp Eiythema Time to Mineial Balance and Other Factois 


Calcium le^ el 
Potassium level 
K / Ca ratio 
COs 

Muscle reaction 

Albumin / globulin ratio 

Basal metabolic rate 

Vascular reaction to epinephrine 

Skin reaction to epinephrine 

Resistance of skin to electric current 

Weight / length ratio 


Blister Time, 
Increasing 


Inflammatory 

Index 


Kromayer Lamp 
Erythema Time, 
Increasing — >• 


(*— ) 



Cox relations with the permeability of the capillaries, the systolic 
blood pressure, the reaction to ice, the age and the reaction to thyroxin 
(wheal and flare) have been previously discussed 

COMMENT 

Blister Time, Inflammatory Index, Ki omayei Lamp Erythema 
Time — ^That the reactivity of the skin to cantharides, as estimated by 
the blister time, the inflammatory index and the reaction time to the 
Kromayer light, is closely associated with the mineral balance becomes 
apparent in table 2 

The agreement concerns chiefly the potassium level, the K/Ca ratio 
and the w^eight/length ratio The blister time and the reaction time 
to the Kromayer light are, furthermore, in ahnement with relation to 
the vascular reaction to epinephrine 
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If one classifies the men examined on the basis of the vascular reac- 
tion to epinephiine, one must conclude that vagotonic (lessened oi 
negative) reaction to epinephiine is associated with prolonged blister 
time and piolonged Kiomayer lamp eiythema time 

Penneabihty of the Capdlaues, htflammatoiy Index — We tuin next 
to anothei factoi of the inflammatoiy index, penneability of the capil- 
laries In table 3 a comparison of this factor with mineral balance and 
othei factoi s is made The correlationship with the leaction time to the 
Kromayer light falls away because theie is no apparent dnect relation- 
ship between this and peimeabihty of the capillaiies Here it again 
becomes evident that the K/Ca latio, the CO, combining power, the 

Taelc 3 — The Relations of Pcnncahihty of the Capillaiies and Inflammatoiy 
Index to Mmcial Balance and Other Factoi s 


Cileium le^el 
Potassium level 
K / Ca ratio 
COa 

Muscle reaction 
Albumin / globulin ratio 
Basal metabolic rate 
Age 

Vascular reaction to epinephrine 

Skin reaction to epinephrine 

Skin resistance to electric current 

Weight / length ratio 

Reaction to thjrovin and callein (flares) 


Permcabilitj of Inflammatorj 

OnpiUnries Index 


(?) 


4 * 


( 


albumin/globulin ratio, the age, the weight/length ratio and the lesis- 
tance of the skin to electric current are related 

From tables 1 and 3, it is obvious that permeability of the capillaries 
of the skin, while related to the K/Ca ratio, appears to be less under 
the influence of the actual concentrations of these elements There is 
a clear relation to age, to the vascular responsiveness to epinephrine, 
to the resistance of the skin to electric current and to the weight/length 
ratio 

Variations of the endocrine status, paiticularly as concerns thyroid 
activity, are probably chiefly concerned The younger person has 
presumably greater secretory activity, greatei permeability of the capil- 
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lanes and a more marked sensitivity to epinephrine The width of 
the flares in the skin reaction to thyroxin and caffein forms part of 
this picture 

In table 4 the various factors that have been examined are giouped 
as they relate to skin reactivity When one examines this table, a num- 
ber of consistent coi relations immediately stand out 

The mciease in permeability of the capillaries pioceeds with an 
increase m the inflammatory index and in the flares due to epinephrine, 
thyroxin, caffein and morphine (not shown in table) 

Increase in the seium calcium is associated with (1) a prolonged 
leaction time to ice, hut with a diminished leaction time to the Kiomayer 
light, and (2) an increase in the size of the wheal and the flare due to 
epmephiine, hut a decrease m the size of the wheal due to thyroxin 
These contiaiy reactions to epinephrine and thyroxin have been 
observed pieviously 

Increase m potassium proceeds with (1) an increase m the inflam- 
matory index, hut is associated with a prolongation of the erythemas 
due to the application of the Kromayer light and ice, and (2) a 
decrease in the size of the wheals and flares due to thyroxin and caffein 

Increase in the K/Ca ratio proceeds with (1) an increase in the 
inflammatoiy index, but a delay in the leaction to ice, and (2) an 
increase in the leactions to thyroxin and caffein as the K/Ca ratio is 
lowered 

Increase in the CO, combining power of the serum (m the direction 
of an alkalosis) accompanies (1) increase in the inflammatory index 
and increase in the time of erythema due to the applications of the 
Kromayei light and ice, and (2) increase m the wheal due to epineph- 
rine and decrease in the wheal due to thyroxin 

Increase in the basal metabolic rate accompanies ( 1 ) inci ease in the 
inflammatory index, shortemng of the reaction to the Kromayer light 
and prolongation of the reaction to ice, and (2) deciease in the wheal 
and flare due to epinephrine 

As the weight/length ratio increases (m heavier persons), the wheal 
due to epinephrine increases in size, while the wheal due to thyroxin 
tends to dimmish 

Table 5 presents the blood chemistry and its correlations with the 
weight/length ratio and other factors When one examines this table on 
the basis of the weight/length ratio, one finds that as weight increases, 
foul reactions may be grouped 1 Permeability of the capillaries 
diminishes 2 Potassium increases 3 The K/Ca ratio increases 
4 The COo combining power diminishes 

17 Petersen, W F, and Levinson, S A IV The Patient with Exophthal- 
mos and the Ner\ous Patient, Arch Path (p 267, this issue) 
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Tabll 4 — The Relations of the Vat ions Factois Examined to Skin Rcaettons 
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Table S — The Blood Chemisfiy and Its Co)) elaiions with the Weight/Length 

Ratio and Othci Factois 
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This gioup of chemical coi relations is distinctly related to the wheal 
and flaie due to thyioxin, both of which diminish with inci easing 
weight 

With the inciease in weight, the second gioup of leactions is to be 
studied 1 The basal metabolic late diminishes 2 The lesistance 
of the skin to electiic cuiient inci eases 3 The muscle leactivity 
diminishes 4 The sugai inci eases 

This second gioup ot leactions is not so closely i elated to the 
K/Ca latio (muscle leaction is related to the potassium level, and the 
sugai to the calcium), but it shows a distinct con elation with the skin 
leactions to epmephiine The wheal of the lattei inci eases with inci eas- 
ing weight, and with lowered metabolic late, the flaie diminishes 

If one wishes to use the teim sympatheticotonic oi vagotonic, one can 
say that the heavy gioup is the paias)m'ipathetic gioup, and the thin 
gioup the sympatheticotonic We do not, howevei, believe that these 
teims aie justifiable oi helpful, because there are too many divergent 
autonomic leactions (Table 6 ) 


Taiiie 6 — riv Rclatwii ia Weight 


Heaij Persons 

Thin Persons 

Low 

Pcrmeabilitj of the cnplllnrles 

High 

High 

Potassium 

Low 

High 

K / Ca ratio 

Lon 

Lo« 

C0= 

High 

Low 

Basal metabolic rate 

High 

Lon 

SKin resistance to electric current 

High 

Lon 

lluscic reactivity to electric current 

High 

Lon 

Reaction to epincplirlne (pulse pressure) 

High 

Increased 

Reaction to epinephrine, wlieal 

Dimimshed 

Increased 

Reaction to epinephrine, flare 

Diminished 

Diminished 

Reaction to thyroxin, nheal 

Increased 

Diminished 

Reaction to thyroxin, flare 

Increased 

Increased 

Cholesterol 

Decreased 


The age of peisons plays relatively little lole in the reactivities 
that we have studied The blood piessure is, of course, inci eased and 
the inflammatory index is lowered, as is the permeability of the capil- 
laries The reaction to ice, too, is somewhat delayed in old age 

EXPLANATION OF TERMS USED 

Blister Time — The time in hours for the formation of a blister on the foreatm 
following the application of a cantharides plaster 

Permeability of Capillaries — The ratio of the protein in the blister to the 
protein in the capillary blood 

Albumin/GIobulin Ratio — Method of Naegele 

Krohmayer Erythema Time — The time m hours for the first appearance of 
erythema following a thirty-second exposure of the forearm to the Krohmayer 
lamp 

Skin Resistance — The resistance of the skin of the forearm to the passage of 
a direct current of electricity 
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JMuscle Reaction — Muscle reaction (CCC) 

Epinephrine Reaction — The average percentage increase or decrease from the 
premjection level of the pulse pressure for one hour after the injection 

Epinephrine Reaction — The average percentage increase or decrease from the 
premjection level of the pulse pressure times pulse rate for one hour after the 
injection 

Ice Reaction — The time in seconds for the appearance of an erythema follow- 
ing a transient application of ice to the chest wall 

Weight/Length Ratio — The weight m pounds divided by the length m inches 
Intracutaneous Reactions to Pharmacologic Substances — The size of the wdieal 
and of the flare (m mm ) at the site of the intracutaneous injection of epinephrine 
hydrochloride 1 1,000,000, 1 100,000, 1 10,000 and 1 1,000 , morphine 1 10,000,000 
and 1 1,000,000 , thyroxin 1 10,000 and caffein 1 100 



II THE CLINICAL STATUS OF THE GROUP OF 
ONE HUNDRED “NORMAL” MEN 


In the fiist pait of the study, we piesented a table of possible 
coiielations of certain leactions of the skin (the bhstei time, the 
leaction time to the Kiomayer light, the reaction time to ice, the 
lesistance of the skm to electiic cuirent, the reactions to intiacutaiieous 
injections of phaimacologic substances, etc ) with the blood chemistry 
In the present analysis of this material, we proceed to a giouping 
of the men into clinical subdivisions, based on the physical obser- 
vations and on the lesults of the urinalyses, the examinations of the 
blood piessuies, the Wasseimann tests, the i oentgenologic inteipie- 
tations, the micioscopic examinations of the capillaries of the skin, etc 
In arranging the individual results of the examinations of these men, 
we first piesent table 1, which classifies the men as follows a noimal 
group of 20 men (column 3) , a group of 9 proved by the x-rays 
to have active tuberculosis (column 4) , a gioup of 17 with healed 
parenchymal tubeiculosis, as evidenced by the x-iays (column 5) , 
a group of 4 with syphilis (column 6) , a group of 40 with caidio- 
vasculai lenal disease, which has been subdivided to include those with 
aiteiiosclerosis, as shown by the x-iays (column 7 ), those with probable 
myocarditis, as shown by the x-iaj^s (column 8), those with an mci eased 
range of blood piessure (column 9), those with a noimal lange of blood 
pressure (column 10), those with a low range of blood piessuie (column 
11), those with changes in the uiine — casts or albumin (column 12) and 
those with alterations of the capillaiies of the skm — gianulation, tortu- 
osity, slowing, etc (column 13) , a sensitized group of 2 (column 15) , 
a “nervous” group of 4 (column 16), and a gioup of 4 with miscel- 
laneous conditions, making a total of 100 men 

The following tables have been prepaied Table 2 contains the 
results of the examinations of the normal men, table 3, of men with 
roentgen evidence of healed tubeiculosis, and table 4, of men with 
loentgen evidence of active tuberculosis 

The cardiovascular lenal mateiial has been recoided in the following 
way in table 5, the results of the examinations of men with increased 
blood pressure, but without uiinary changes, in table 6, of men with 
increased blood pressuie with uiinary changes, in table 7 , of men with 
normal blood pressure and noimal mine, but with x-ray evidence of 
aitenosclerosis or myocarditis, in table 8, of men with normal blood 
pressure, but with uiinary changes, in table 9, of men with blood 
piessure under 110 (including the syphilitic group, normal men and 
men with roentgenologic evidence of healed tuberculosis), and in 
table 10, of men with low blood pressure, but with urinary changes 
The averages for these groups have been bi ought together in table 11 



Table 1 — Cla’ssi'ficatwn of One Hundted So-Called Noiinal Men on the Basis of 
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Table 1 —Classificatwn of One Hundred So-Called Nonnal Men on the Basis of 
the Results of Physical Examinations^Conhnned 
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COMMENT 

The Nonnal Gtoiip — In the normal group, there have been included 
men whose blood pressure is under 140, with no urinary changes, no 
roentgen evidence of tuberculosis and no alterations of the capillaries of 
the skin, with negative Wassermann leactions and without history of 
sensitization 

Even with such ciiteria, it is to be expected that certain ones may 
be abnormal in the sense that chronic pathologic conditions of the 
organs, either anatomic or functional, may exist, but need not be 
clinically apparent in one examination Thus, a number of deviations 
are observed in the course of the examinations 

Blister Time The blister time is shortened only in patient 122, a 
young medical instructor, apparently normal, who gives a history of 
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Tabli: 2 — The Results of the Examinations of 
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Table 4 — The Results of the Examinations of the Men Giouped 


u 

05 


y 

o 







w 

a 

•4^ 

a 

°s'a 

« go 

3 

a 





O +A 





'O 

a 





3 



Ps 

^ a C 

o 





,1m 

s 


•M 

o 

t— ( 

>> 


to 



3 

rQ 


tfl = 


CQqW 

3 

O 

a 

P 

Blood 



P 

gxo 


<y 

s 

u 

05 

TO 

o 

ta 

a 


o 

to 

Ph 

C3 

to 

O 

3 

o' 

a° 

to 


a 


o 

p 

Pressuie 


C) P, 

3 

> 

'5 

-S ^ 
*§ 

C3 

g 

S 

C3 

s 

3 

a 

S 

3 

w 

oci 

a 

■w 

a 

fi 

C3 

D 

s 

B 

o 

o 

«S 

>» o 

IB 

O 

a 

*3 

02 

CJ ^ rj 
3+3 3 

^ o 
OT « ta 

03'^. CJ 

1 

o 

•3 

02 

02 

C3 

to 

3 

3 

O 

O 

+p 

B 

*0 

02 

■V ^ 

3 

a 

02 

r cT 

•a a 

Ss 

'S 3® 

||g 

a 

M 

5 

go 

c 

h- « 

o 

Ph 

S' 

3 

«2 


P4 


n 


a 

Q 

>> 

CQ 

P 

1 



20 

6 

64 

10 6 

114 

17 4 

153 

85 

170 

828 

15 

+20 4 

0 25 

5 


130 

76 

80 

+13 

+28 

25 

6 

57 

95 

111 

288 

260 

67 

0 43 

8 50 

175 

+ 2 

0 24 

12 

+ 

140 

80 

86 

+35 

+44 

oG 

6 

61 

10 

98 

286 

2 52 

65 

18 

913 

215 

+17 9 

0 32 

1 


124 

88 

79 

+14 

+22 

104 

9 

54 

6 

74 

22 9 

3 09 

55 

12 

7 51 

175 

+27 5 

0 08 

12 


176 

100 

84 

+11 

+11 

114 

85 

64 

6 

8 

19 2 

24 

75 

23 

8 06 

225 

+112 

012 

4 

Albumin, 

, 174 

60 

48 

+ 6 

+60 















blood 






129 

15 

52 

35 

89 

19 

213 

83 

1 3 

785 

25 

+28 

022 

22 

+ 

116 

66 

92 

10 

13 

lOS 

8 

63 

8 

10 4 

15 3 

147 

63 

1 

7 85 

175 

+17 

0 44 

06 


94 

62 

71 

+ 9 

+29 

102 

11 

64 

58 

10 6 

17 3 

163 

62 

082 

7 95 

15 

+22 

0 20 

2 4 


114 

60 

96 

+11 

+ 5 

S8 

7 25 

58 

8 

94 

131 

14 

79 

2 

763 

2 


068 

25 


128 

76 

76 

—10 

0 


84 

59 

75 

96 

201 

2 08 

70 

14 

8 08 

19 

182 

028 

22 


133 

73 

78 

+U 

+23 








Table S 

—The 

Results of the Examinations of 

the Men 

in the 

Co) diovascular 

u 

02 


4 







M 

o 

3 

2^‘a 

3 

w 




040 

S O 

2 

O 

w 

o 

a 

h-4 

>» 


to 



S 


S§ 

tap 

O 


cT 

o 

Blood 


a 

So 

t4 

B w 

!z; 

c7 


O 





o 

ta 


.O 

°gp. 

40 

V 

Pressure 


2 P< 

§xO 

*3 

3 

s 

2 

fl 

h-t 

B 

03 

5 

35 o 

go 

4P 

3 

S 

B 

3 

3 

I«=i 

s 

g 

D 

P 

D 

a 

2 

CO 

02 

3 

40 

O 

3 

3 

o 

tfl 

s 

u 

3 

O 

"S' 

s® 

a +j 
^ 3 

g 

s 

+o 

r 

IB 

•40 

o 

FSq 

3 

CO 

3 

n 

8 ^ a 

c+o H 

3 0"^ 

S ® S 

O 

gpa 

o 

O 

■a 

CO 

:3 

a 

o 

40 

CQ 

>» 

CQ 

o 

O 

+o 

CO 

3 

P 

O 

40 

« 

O 

CO 

s 

C o 
■°3 

§8 

•a 

U L« 

,S3S 

46 

6 

59 

10 

13 8 

17 4 

124 

61 

23 

763 

1 15 

+13 

17 

2 

140 

82 

76 

+15 

+37 

21 

7 

62 

9 

10 2 

256 

2 51 

72 

4 

8 06 

1 75 

+ 43 

0 74 

39 

140 

SO 

72 

0 

— 8 

32 

6 

60 

10 

95 

261 

2 75 

76 

23 

880 

1 75 

+22 

1 IS 

74 

144 

86 

74 

+22 

+30 

45 

6 

54 

9 

112 

16 6 

148 

77 

1 5 

7 73 

0 75 

+20 

0 28 

74 

162 

114 

84 

— 3 

-B 8 

79 

15 

86 

5 7 

11 2 

20 

178 

67 

1 

8 78 

4 

—15 2 

07l 

77 

140 

SO 

60 

+ 8 

+10 

81 

6 

59 

10 

84 

25 8 

3 07 

63 

17 

8 49 

15 

+35 

010 

23 

144 

54 

76 

+ 4 

+ 4 

75 

P 

60 

66 

10 8 

19 2 

1 78 

75 

1 6 

923 

3 

+ 25 

13 

5 

146 

SO 

77 

— 9 

—15 

1 S2 

6 

58 

96 

114 

17 2 

15 

58 

2 

7 41 

15 

+ 7 

0 20 

57 

170 

100 

61 

+31 

•B8/ 

t 

SO 

6 

55 

91 

10 3 

24 

2 33 

76 


7 07 

15 

— 59 

105 

IS 

150 

72 

So 

0 

-10 

96 

825 

57 

7 

82 

17 

2 02 

77 

18 

726 

175 

+31 

Oil 

26 

140 

85 

68 

+23 

+28 


75 

61 

86 

10 47 

208 

2 

70 2 

182 

804 

186 

11 4 

07 

4 6 

147 

83 

73 

93 

141 




PETERSEN-LEVINSON— CLINICAL SI ATUS 


189 


as Having Rocnigcnogiaphic Evidence of Active Tubei culosis 


o 

o 

a 

o 







o 

•p 

cs 



o 





O 

g 


K 

to 

to 

n 

c* 

o 







3 

U) 

Q 






a 


p 


5 

s 

o 

o 

I 

o 

o 

'3 

•M 

o 

p 

Heart 

1/2 

O 

*3 

V 

u 

o 

Influenza 

Capillaries 

Ico Rcactio 
Seconds 

o 

to 

•G 

U) 

1 

o 

t-t 

o 

4-t 

CO 

o 

O 

o 

62 3 


Asthenic 

+ + + 

0 

Normal 

10-20 

42 

226 


59 8 


Asthenic 


0 

Normal 

20 

35 

183 


56 5 


Sthenic 

4-4-4- 


Normal 

15 

44 

247 


57 2 

+ 

Dilatation +++ 


Normal 

23 

76 

235 

230 



of aorta, 










arteriosclerosis 







606 


Sthenic 

Left upper 

+ 

Normal 

25 

79 

235 

20S 




bronehus 







611 


Sthenic 

4* 

T 

Granulations 

17 

66 

247 

23S 

511 


Asthenic 

Hilum 


Slight 

18 

67 

196 

139 




bronchi 


granulations 





609 


Asthenic 

4" 

+ 

Normal 

40 

65 

170 

20S 

581 


Asthenic 

+++ 


Normal 

15 

55 

203 

230 

58 8 






21 

587 

215 

20S 


a /-N 

fp a 

a 

C c3 

c 

o ~ 


o C 

i - 

^ P 

□ ^ 

^ cO 



§s 

c>T3 

P CS 

C C7 

pS 

P. cS 

s S 

a'2 

g-S 


0(5 

o« 




24 2 

66 

12 4 

15 4 

21 4 

122 

82 

17 8 

17 2 

58 

10 8 

22 4 

20 8 

63 

10 8 

10 

20 

72 

10 2 

10 2 

184 

7 

10 6 

96 

18 

24 

10 2 

11 

232 

74 

10 8 

15 

18 4 

11 

116 

20 

20 

72 

10 6 

14 6 






ZB 

g-- 


CD 


a 0 

o 


K 

• c> 

s| 

fe c 

H* o 

a 

S 

ci» 

P CO* 

■M 


— <y 

t, c; 

? 2 
2'g 

«a 

a 

?(5 

g 

5 

fa 

ct 


&H'-' 


O 

10 

26 

9 

0 

9 

15 2 

10 

62 

14 

7 

21 4 

72 

12 

0 

15 2 

0 

12 

9 

222 

0 

122 

0 

13 2 

0 

14 8 

13 2 

284 

34 

12 2 

0 

18 2 

7 

12 4 

12 

27 6 

0 

12 

64 

18 

26 


Renal Gioup Having Inct eased Blood Picssuie but No Uiinaiy Changes 


o 

P 







o 

o 

o 







43 


o 





O 

P 


K 

M 

n 

3 

p 

o 


CQ 



fl 


33 

to 

a 

*3 


CO 


c« 

O 


c 

CD 

a 

o 

o 

1 

o 

*3 

o 

P 

4-a 

ut 

C3 

<V 

o 

*3 

V 

u 

O 

P 

o 

sS 

N 

P 

O 

P 

cp 

CD 

•c 

a 

a 

H 
«8 
® s 

CD 

to 

IS* 

'to 

1? 

o 


w 


G 

W 

O 

CD 02 
1-C 

< 


56 2 


Asthenic 


+ 

Sluggish, 
empty 
Dilated, in 

15 

29 

108 

629 


Asthenic 

Healed 

0 

25 

56 

200 






granulations 




541 


Sthenic 


0 

Normal 

25 

26 

190 

54 3 

57 


Sthenic, 

myocarditis 


0 

Normal 

20 

40 

317 


Arteno 

sclerosis 

Healed 


Normal 

20 

58 

220 


57 


Myocarditis 


+ 

Normal 

45 

68 

209 

610 


Sthenic 

Healed 

+ 

Normal 

10 

54 

243 

58 8 

62 


Sthenic 

Arteno 


1890 

Slightly 

tortuous 

25 

66 

208 

'4' 


0 

Normal 

15 

42 

175 

53 4 


sclerosis 

Arterio- 


+ 

Norma] 

40 

70 

245 




sclerosis 





577 






24 

509 

217 5 



r 

V r-N 

o 

M 



^ 




bj} 

WH 

O 

y 

o .. 
p ^ 
r ^ 

f-t 

cS 

cTh 

Is 

p 

y 

CJ •• 

M tn 

P c 

P P 

C-4-* 

P 

Eg 

P cn 

Wheal 
ter. Mm 

g 

a 

S 

CJ 

4-» 

tn 

o 

O 

JP 

J3 CJ 

p 5 
5,Q 

S-p 

p C3 

S'^ 

P 07 

aa 

OP 

a 3 
pf 

OI« 

ga 

P 3 

» P 

aa 

?(5 

g 

53 

is 

O 







D 


21 2 

13 2 

15 0 

16 2 

12 2 

112 

25 2 

92 


23 2 

12 6 

88 

13 2 

72 

26 

52 



236 

112 

11 

21 4 

98 


84 



204 

98 

14 2 

214 

16 4 

12 

20 

48 

230 

19 2 

94 

10 2 

17 8 

82 

12 2 

306 

5 

222 

14 

62 

10 2 

15 

10 


16 4 

96 

278 

20 4 

10 2 

18 

15 2 

10 


234 

8 

190 

21 2 

7 

14 2 

14 2 

11 


27 6 

9 


20 

8 8 

82 

16 

72 


72 


167 

18 

82 

114 

15 4 

12 4 


284 


— 





— 






217 

201 

9 72 

12 

16 6 

10 4 

38 

19 2 

46 



190 


ARCHIVES OF PATHOLOGY 


Table 6 — The Results of the Exaimnations of the Men m the Cardiovascular 
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Table 7 — The Results of the Examination of the Men m the Cardiovascular Renal Gionp with Normal 
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Table 8 — The Results of the Examinations of the Men in the Cai diovascular 
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Table 10 — The Results of the Examinations of the Men m the Cat diovascular 
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Table 11 — Aveiages of the Results of the Individual 
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Renal Gioup Having Lotv Blood Piessute, with Changes m the Urine 
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feeling tued The blood sugar level and the blood pressure are low, 
the reaction to epinephrine is vagotonic and the weight/length ratio 
IS low 

Peinieabihty of the Capillaiies High peimeabihty occuis in only 
one man (no 78) The history is negative other than that the man 
has lecently had an acute attack of rheumatism 

K/Ca Ratio A low ratio (143) is found m patient 17, a young 
laboratory technician He has a maikedly vagotonic reaction to ejDi- 
nephrme and shows othei ahnoimahties A high latio occurs in 
patient 35, who is apparently normal 

Kromayei Lamp Eiythema Time Two peisons (nos 29 and 78) 
have prolonged Kromayei light eiythema time These men have high 
lesistance of the skin to electiic current and increased musculai irrita- 
bility, as well ^ 

The averages foi this gioup of selected noimal men, as compared 
with the averages foi the entiie series of 100, dilfei in the lapidity of 
the 1 espouses to cantharides, to Kiomayer light and to ice, and in the 
lowei resistance of the skin to electric curient, and lowei systolic blood 
piessuie and pulse late and the moie marked reaction to epinephrine 
The men aie somewhat younger Of the leactions to pharmacologic 
substances the wheal due to epinephrine is inci eased 

Healed Tuhei cidosts — The gioup of men with i oentgenologic evi- 
dence of healed parenchymal tubeiculosis aie slightly oldei The group 
averages slightly highei in cholesteiol, and somewhat lower in serum 
piotems The Kromayer light erythema time is increased twenty 
minutes The muscle in itabiht)'- seems somewhat gieatei than for the 
normal gioup The pulse rate is inci eased The men aie somewhat 
thmnei The intracutaneous skin reactions other than the i eduction of 
the wheal and flaie due to epinephiine show no marked deviations 
Active Tuhei culosis — ^\Vhen we turn to the group of men with 
x-ray evidence of active paienchymal lesions, several impoitant differ- 
ences make their appearance It is probable that some of the differences 
are due to the inci eased age of the group and the associated caidio- 
vasculai lenal disturbances It should be emphasized that these men 
are ordinary worlcmen and theie was no particular reason to suspect 
activity The majoiity of the cases are undoubtedly chronic m a 
marked degree 

It will be noted that the bhstei time is longei, the peimeabihty of 
the capillaiies is low and, consequently, the inflammatory index is low, 

1 Despite inclusion in this true “normal” group, we are inclined to consider 
patients 17, 29, 78 and 122 as abnormal because of their repeated deviations from 
apparently normal ranges for many of the tests It was later found that patient 
29 had bile in the urine 
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and that the basal metabolic late is distinctly increased, as are the 
muscle reactivity, the pulse late and the ice reaction time On closei 
examination (the section on the K/Ca latio may be consulted here), it 
will be observed that the men can be giouped on the basis of the 
K/Ca latio into those with low latios and those with high ratios Those 
with high latios include the men with cardiovascular disturbances 
Roentgenologic examination indicates that those with low ratios have 
asthenic hearts (all with low or normal blood piessure) Those with 
high ratios have sthenic hearts Those with low K/Ca ratios have 
shortei leactions to the Kiomayer light, lower blood pressuie, lessened 
muscular iiiitabihty and diminished weight 

Cai diovascnlm Renal Giotips — If we average the cardiovasculai 
renal gioup and compare it with the noimal, it will be noted that the 
blister time is longer, the globulins consideiably inci eased, the Kro- 
mayei light eiythema time prolonged, the lesistance of the skin inci eased, 
the COo combining power diminished and the ice reaction prolonged 
Some of these differences must, of course, be attributed to the advanced 
age of the men If we contrast the men having positive urinary con- 
ditions in the cai diovascular renal group with those having no uiinaiy 
changes, we find that the blister time is longer and the capillaiies appeal 
to be somewhat more peimeable Theie is more globulin and the 
lesistance of the skin to electiic cm lent is lowered 

If we compare the gioups having increased blood piessure (5 and 
6) with the gioups having noimal blood piessure (7 and 8), the 
following differences make their appearance The blister time m the 
gioups with increased blood piessuie is prolonged, the Kromayer lamp 
eiythema time shoitened, the basal metabolic late heightened, the muscu- 
lar irritability lessened and the vascular reaction to epinephiine 
diminished 



Ill DETAILED STUDY OF THE “NORMAL” GROUP 
AND OF ]\IISCELLANEOUS CLINICAL PATIENTS 

In this part of the paper, we present the results of the clinical 
lesponse to each of the various tests that we have cairied out The 
material consists of the 100 so-called normal men, as well as a con- 
siderable number of persons with diseases, chiefly exophthalmic goiter, 
glaucoma, diseases of the skin and ceitain vascular diseases (Raynaud’s, 
Buerger’s, etc ) 

In table 1, the identification number, age, sex, occupation, nationality 
and clinical diagnosis of each person are presented The identification 
numbers marked with an asterisk indicate persons included m the group 
of 100 so-called noimal men 

METHOD or PRESENTATION OF RESULTS 

Since many different tests were made on each person, we pioceeded 
to study each reaction sepaiately, and to permit a rapid survey of the 
results, we adopted the following method Results of each test for 
the entire gioup weie aiianged in numerical progression A chait was 
made of this curve, and at the bottom of the chait we indicated the 
location on the curve and the clinical classification of the individuals of 
the group of 100 “normal” men At the top of each chait, we usually 
indicated the location and clinical classification of the patients, particu- 
larly those with exophthalmic goiter and those with glaucoma In 
addition to this chart, -we made a tabulation of the twenty persons at each 
of the extreme ends of the curve and endeavored to con elate the 
results of other tests with the results of the one under consideration 

As the charts were all piepared in a uniform manner the first one — 
the chart of the blister time — ^is explained in some detail 

BLISTER TIME 

When one analyzes chart 1, a number of features immediately 
present themselves There appear to be pi oportionately moie persons 
with roentgenologic evidence of healed tuberculosis m the region of 
the prolonged blistei time with the cantharides method The persons 
with roentgenologic evidence of active tuberculosis also tend to have a 
longer blister time There aie more of the persons showing caidio- 
vascular renal changes in this end of the curve This seems to apply 
not only to the group with urinary changes but to those with changes 
in the capillaries of the skin Advanang age, increasing bhstei time 
and more frequent cardiovascular renal injury are obviously associated 
The patients with glaucoma, as might be anticipated, are at the end of 



Table 1—Geiicial Data ftom Histones of One Hitndicd and Seventy-Font 
Pet sons Emploved in the Study of the Cot t elation of Constitutional 
Factois in Inflammation 


Indi 

vidunl 


No 

Sex 

Age Nationalitj 

Occupation 

1 

M 

23 

Jen ish 

Student 

2 

M 

13 

American 

Schoolboy 

3* 

M 

25 

Jewish 

Instructor 

4* 

M 

40 

American 

Instructor 

5 

F 

48 

Jewish 

Housenlfc 

0 

M 

49 

Jewish 

Painter 

7 

H 

25 

t 

American 

Student 

8» 

M 

38 

Gorman 

Instructor 

9 

M 

27 

American 


10* 

M 

40 

Norwegian 

Technician 

11 

Jf 

10 

German 


12 

M 

40 

Bohemian 

Painter 

13* 

M 

53 

American 

Janitor 

14* 

M 

30 

German 

Technician 

15* 

M 

60 

American 

Technician 

10 

M 

33 

American 


17* 

M 

28 

German 

Student 

18* 

jVI 

31 

German 

Carpenter 

19 

M 

34 

American 

Clerk 

20* 

M 

42 

Irish 

Laborer 

21* 

M 

50 

German 

Clerk 

22 

n 

38 

German 

Machinist 

23* 

Id 

54 

Dutch 

Machinist 

24* 

jM 

SO 

Irish 

■Waiter 

25* 

jM 

S3 

Austrian 

Laborer 

26* 

H 

30 

American 

Electrician 

27 

U 

30 

Negro 

Laborer 

28* 

U 

43 

Amenoan 

I lectrician 

29* 

u 

43 

German 

Cook 

SO* 

M 

42 

Irish 

Porter 

31 

F 

42 

American 

Houseaife 

32* 

jVI 

20 

American 

Salesman 

33 

M 

37 

American 

Laborer 

34* 

Id 

41 

American 

Eailroad woikcr 

35* 


44 

German 

Clerk 

36* 

M 

43 

American 

Clerk 

37* 

M 

45 

Irish 

3Imer 

38 

M 

39 

Jewash 

Druggist 

39* 

Id 

35 

Polish 

Porter 

40* 

M 

40 

German 

Houseman 

41* 

31 

40 

English 

Machinist 

42* 

31 

33 

American 

Fireman 

43* 

31 

45 

American 

Steamfltter 

44* 

31 

48 

American 

Porter 

45* 

31 

39 

American 

Painter 

46* 

31 

29 

American 

Carpenter 

47* 

31 

38 

American 

Painter 

48* 

31 

46 

American 

Woodworker 

49* 

31 

42 

Italian 

Lahore! 

50* 

31 

20 

German 

Mason 

51 

F 

58 

German 

Housewife 

52* 

31 

36 

German 

Steel worker 

53* 

31 

39 

Swedish 

Laborer 

54* 

31 

49 

American 

Fireman 

55* 

31 

51 

American 

Metal worker 

56* 

31 

44 

English 

Fireman 

57 

F 

39 

German 

Housewife 


Clinical Notes 

Out of school because of “ner\ ous brcaL- 
do^ra” 

Fpilepsy and vasoneurosis 
Nervous, healed tuberculosis, father has 
Eajnaud’s disease 
Normal 

Nervous, cardiovascular renal condition 
healed tuberculosis 

Artcnosclerosis and mjocarditis, sjph 
Ills, died 

Gastric ulcer, mother died of cxophthal 
mic goiter 
Normal 

Exophthalmic goiter 
Healed tubeiculosis 
Exophthalmic goiter 
Traumatic atrophy of muscle 
Healed tuberculosis 

Probably gallbladder disease, cardioAas 
cular renal condition 
Healed tuberculosis 
Exophthalmic goiter 

Normal, but with marked de\iations m 
many tests 
Healed tuberculosis 

Normal, but examination not completed 
Roentgenographic proof of actne tuber 
culosis 

Cardiovascular renal condition 
Exophthalmic goiter 
Healed tuberculosis 
Healed tuberculosis 

Eoentgenographie evidence of actne tu 
berculosls 
Sj philis 

Syphilis, lead poisoning 
Healed tuberculosis 

Urine contains bile pigment, subject pre- 
sents a number of other abnormalities 
Cardiovascular renal condition 
Exophthalmic goiter 
Cardiovascular renal condition 
l^ilcptic 

Changes in capillaries of the si in he ilcd 
tuberculosis 
Normal 

Cardiovascular renal condition 
Normal 

Angioneurotic edema 
Syphilis 

Capillaries of the skin abnormal 
Normal 

Cardiovascular renal condition (mjocai 
ditis) 

Normal 

Normal 

Cardiovascular renal condition 
Inanition, died later at Cook County 
Hospital (bronchopneumonia), fainted 
during examination 
Healed tuberculosis 
Syphilis 

Cardiovascular renal condition 
Normal 

Exophthalmic goiter 
Healed tuberculosis 
Normal 

Cardiovascular renal condition, probably 
cirrhosis, myocarditis 
Cardiovascular renal condition 
Eoentgenographie evidence of active tu- 
berculosis 3 years before, angioneurotic 
edema 

Postoperative hypothyroidism, on thy- 
roid extract, with basal metabolic i ite 
-fSl 5 


One of group of 100 “normal” men 



Table 1 — Gena al Data fi out Histoi les of One Huudi ed and Sevcnty-Foui 
Pei sons Employed m the Study of the Con elation of Constitutional 
Factois in Inflammation — Continued 

Indi- 

vidual 


Xo 

Sex 

Age Xatjonalitj 

Occupation 

• Chnical Notes 

5S 

P 

29 

American 

Housewife 

Exophthalmic goiter 

59* 

31 

37 

Irish 

Butcher 

Normal 

60 

M 

52 

American 

Salesman 

Cardiovascular renal condition 

61* 

M 

51 

American 

3Iusiaan 

Cardiovascular renal condition 

62* 

M 

44 

American 

Carpenter 

Cardiovascular renal condition, aortic 
regurgitation 

Cardiovascular renal condition 

63* 

31 

40 

American 

Fireman 

64* 

31 

31 

American 

3Iachinist 

Normal, somewhat nervous 

65* 

M 

34 

American 

Fireman 

Cardiovascular renal condition 

66* 

31 

64 

American 

Engineer 

Cardiovascular renal condition 

67* 

31 

47 

American 

Porter 

Dwarf 

6S* 

31 

35 

Amencan 

Draftsman 

Healed tuberculosis 

69 

31 

22 

Jeivisli 

Student 

Duodenal ulcer, nervous, parents both 
hare high blood pressure 

70* 

31 

65 

German 

Butcher 

Cardiovascular renal condition, arthritis 
deformans 

71* 

31 

42 

Scotch 

Cook 

Cardiovascular renal condition 

72* 

31 

42 

Scotch 

Laborer 

Normal 

73* 

31 

48 

American 

Engineer 

Syphilis 

74* 

31 

49 

Amencan 

Clerk 

Changes in the capillaries of the skin 

75* 

31 

66 

American 

Laborer 

Cardiovascular renal condition 

76* 

31 

43 

American 

Cook 

Cardiovascular renal condition 

77* 

31 

39 

Irish 

3Iachinist 

Sensitized, drug addict 7 

7S* 

31 

S3 

Amencan 

Painter 

Normal, but vith many deviations in 
examinations 

79* 

31 

58 

Amencan 

3Iachinist 

Gastric ulcer, occasional peripheral vas 
cular spasms 

£0* 

31 

29 

American 

Electnaan 

Nervous, has tremor urticaria in 1922 

81* 

31 

69 

American 

Elevator operator 

Cardiovascular renal condition, pruritis 

£2* 

31 

66 

English 

Laborer 

Cardiovascular renal condition 

S3* 

31 

45 

German 

Fireman 

Normal 

84* 

31 

73 

Canadian 

Foundry worker 

Cardiovascular renal condition 

S5* 

31 

45 

Amencan 

Tile setter 

Fever (bronchitis '’) 

86* 

31 

50 

American 

Exdentist 

Nera ous 

87* 

31 

46 

Amencan 

Chauffeur 

Normal 

SS* 

31 

55 

Amencan 

Factors worker 

Roentgenographic eiidence of active tu 
berculosis 

£9* 

31 

41 

Irish 

Sailor 

Healed tuberculosis 

90* 

31 

30 

Amencan 

3Iail sorter 

Nervous 

91* 

31 

91 

Irish 

Gardener 

Cardiovascular renal condition 

92* 

31 

22 

Jewish 

Student 

Nervous 

93* 

31 

53 

American 

Laborer 

Cardiovascular renal condition, hay 
fever 

94* 

31 

57 

American 

Laborer 

Normal 

95* 

31 

54 

German 

Cook 

Healed tuberculosis 

96* 

31 

70 

American 

Ironworker 

Cardiovascular renal condition 

97* 

31 

53 

American 

3Iiner 

Normal, nervous 

9S* 

31 

34 

American 

Railroad worker 

Cardiovascular renal condition 

99* 

31 

46 

Xorwegian 

Laborer 

Healed tuberculosis 

100* 

31 

45 

Norwegian 

Laborer 

Healed tuberculosis 

101* 

31 

55 

American 

Laborer 

Eczema 

103* 

31 

65 

American 

3Ietal worker 

Roentgenographic evidence of active tu 
berculosis 

103* 

31 

59 

American 

Rancher 

Cardiovascular renal condition 

104* 

31 

76 

Amencan 

Laborer 

Roentgenographic evidence of active tu 
berculosis, cardiovascular renal condi 
tion 

105* 

31 

56 

American 

Painter 

Healed tuberculosis 

106* 

31 

60 

American 

Cook 

Cardiovascular renal condition 

107* 

31 

62 

Amencan 

Sailor 

Cardiovascular renal condition 

lOS* 

31 

67 

Amencan 

Clerk 

Roentgenographic evidence of active tu- 
berculosis 

109 

P 

42 

Amencan 

None 

Neurasthenia 

110* 

31 

62 

Amencan 

Teamster 

Healed tuberculosis 

111* 

31 

60 

Amencan 

Clerk 

Cardiovascular renal condition, syphilis 
39 years before 

112* 

M 

60 

American 

"Wool sorter 

Cardiovascular renal condition 

113* 

31 

59 

Irish 

Butcher 

Cardiovascular renal condition 

114* 

31 

79 

English 

Engineer 

Roentgenographic evidence of active tu- 
berculosis, cardiovascular renal condi 
tion 

115* 

31. 

66 

American 

Telegrapher 

Cardiovascular renal condition 

116 

P 

30 

English 

Clerk 

Urticaria 

117 

31 

30 

Ehighsh 

Stockman 

Arthritis, syphilis 

118 

P 

14 

American 

Schoolgirl 

Arthritis, pleural tuberculosis ? 


• One of group of 100 ‘'normal” men 




Ta.ble l—Gcnoal Data j)om Histones of One Hundied and Seventy-Fow 
Pei sons Employed m the Study of the Con elation of Constitutional 
Factois in Inflammation — Continued 


Indi- 

vidual 

No 

Sex 

Age 

Nationality 

Occupation 

119 

P 

43 

Butch 

Housewife 

120 

P 

18 

Hungarian 

Housework 

121 

P 

50 

American 

Housewife 

122* 

M 

33 

American 

Instructor 

123 

P 

68 

Amencan 

Housewife 

124 

P 

25 

American 

Nurse 

125 

P 

29 

American 

Housewife 

120 

M 

21 

American 

Metal polisher 

127* 

M 

65 

Irish 

Janitor 

12S* 

M 

60 

American 

Railroad worker 

129* 

M 

66 

Irish 

Janitor 

ISO* 

M 

65 

Irish 

Mason 

131 

P 

59 

Austnan 

Housewife 

132 

M 

20 

American 

Student 

133 

P 

29 

Jewish 

Housewife 

134* 

M 

67 

American 

Carpenter 

135 

M 

20 

Jewish 

Tailor 

136 

M 

44 

Italian 

Laborer 

137 

P 

61 

Bohemian 

Housewife 

13S 

M 

27 

Jewish 

Salesman 

189 

P 

29 

American 

Stenographer 

140 

M 

45 

Irish 

Laborer 

141 

P 

48 

Negro 

Housewife 

142 

M 

50 

American 

Machinist 

143 

M 

45 

Hungarian 

Carpenter 

144 

M 

47 

Lithuanian 

Carpenter 

145 

M 

71 

Swedish 

Watchman 

146 

P 

40 

American 

Sewing 

147 

P 

19 

Polish 

Operator 

148 

P 

67 

American 

Housewife 

149 

M 

35 

American 

Salesman 

150 

M 

67 

Jewish 

Teamster 

151 

P 

68 

German 

Housewife 

152 

M 

27 

American 

Plumber 

153 

M 

75 

American 

Parmer 

154 

M 

55 

American 

Steel worker 

155 

M 

33 

Amencan 

Engineer 

156 

P 

30 

American 

Housewife 

157 

M 

38 

American 

Plumber 

158 

M 

35 

Bohemian 

Butcher 

159 

M 

53 

American 

Clerk 

160 

M 

58 

English 

Shoemaker 

101 

P 

43 

Amencan 

Housewife 

162 

M 

47 

German 

Railroad worker 

163 

P 

29 

Amencan 

Housewife 

164 

M 

48 

Cuban 

Salesman 

165 

M 

52 

Amencan 

Upholsterer 

166 

M 

24 

Hindoo 

Student 

167 

P 

77 

Swiss 

Housewife 

168 

M 

28 

American 

Physician 

169 

M 

27 

American 

Chauffeur 

170 

P 

50 

Negro 

Servant 

171 

P 

23 

Jewish 

Technician 

172 

M 

30 

Greek 

Waiter 

173 

M 

39 

American 

Instructor 

174 

P 

50 

American 

Housew ork 


Clinical Notes 

Arthritis deformans, adenoma of thyroid 
with hyperthyroidism 
Purpura 

Arthritis deformans 

Normal, fatigue, numerous deviations 
from normal in examinations 
Carcinoma of thyroid, hyperthyroidism, 
cardiovascular renal condition 
Arthritis with mitral lesion 
Exophthalmic goiter 
Exophthalmic goiter 
Cardiovascular renal condition 
Hny-fevcr, cardiovascular renal condition 
Eoentgenographic evidence of active tu 
berculosis, cardiovascular renal condi 
tion 

Cardiovascular renal condition 
Exophthalmic goiter 
Eczema 

Generalized scleroderma 
Cardiovascular renal condition 
Nervous 

Pellagra, cardiovascular renal condition 
Glaucoma 

lYohlich’s syndrome 
Vitiligo and urticaria 
Glaucoma, cardiovascular renal condi 
tion, roentgenographic evidence of 
active tuberculosis hay fever 
Glaucoma, cardiovascular renal condition 
Brain tumor, Cook County Hospital, 
syphilis 20 years before 
Pellagra, cardiovascular renal condition, 
syphilis 

Pellagra, cardiovascular reml condition 

Glaucoma, syphilis 

Myasthenia gravis 

Postencephalitic parkinsonism 

Glaucoma, vitiligo, hay fever 

Nervous 

Glaucoma 

Postoperative exophthalmic goiter (no 
51) 

Angioneurotic edema 
Glaucoma, cardiovascular renal condition 
Glaucoma, cardiovascular renal condition 
Postoperative exophthalmic goiter (no 
10 ) 

Postoperative exophthallnic goiter (no 
125) 

Postoperative exophthalmic goiter (no 
22 ) 

Hodgkin’s disease 
Exophthalmic goiter 
Glaucoma, cardiovascular renal condi 
tion, asthma 

Glaucoma, cardiovascular renal condition 
Postoperative exophthalmic goiter (no 
11 ) 

Postoperative exophthalmic goiter (no 
58) 

Glaucoma, syphilis, cardiovascular renal 
condition 

Glaucoma, cardiovascular renal condition 
Asthenia, eosinophilia 
Glaucoma, cardiovascular renal condition 
Orthostatic albuminuna 
Buerger’s disease, syphilis 
Glaucoma, diabetes, cardiovascular renal 
condition 

Urticaria (menstrual) 

Raynaud’s disease, syphilis in 1921 
Cord tumor 
Raynaud’s disease 


* One of group of lOO “normal” men 



Chart I— The scale of the blister time (heavy line) of normal persons and patients with various clinical conditions 

It will be observed that the blister time vanes from a short time of hours in one case to IS hours in a group of cases The average for our 
group of 100 "normal” men is 7j4 hours , this is indicated by the horizontal line 

Persons of the actually normal group (twenty in number) are designated by a star in the circle, m the first line below the curve The range for 
these IS from 4 to 9 hours As the person (no 122) with the four-hour blister time is abnormal in several other respects, we have not considered 4 hours 
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This explanation applies to all charts 








Chart 1 




PETERSEN-LEVINSON— CLINICAL RESPONSE TO TESTS 205 


the cuive lepiesenting mci eased blister time, those with exophthalmic 
goiter aie at the end lepiesentmg shortened bhstei time 

In tables 2 and 3, we present the details of the examinations of the 
twelve persons with the shortest blister times and of the twenty-three 
with a blister time of approximately fifteen hours In practically all 
other tabulations, we have selected the twenty showing the extreme 
1 eactions ^ 

From tables 2 and 3, the following conclusions seem wan anted 
Of the twenty-three persons with a prolonged blister time (table 2), 
twenty show i oentgenologic evidence of arteiioscleiosis, a positive 
Wassermann reaction or urinary changes (90 per cent) In the group 
with the shoitest blister times there are none with ai teriosclerosis, only 
one with capillai}' change and foui (25 per cent) with trace of albumin 
in the mine 

The group in which blister formation is prolonged has a shghtl}^ 
lower level of potassium and a lower K/Ca latio The Kromayer light 
erythema time is longer, as is the reaction to ice The persons are 
much oldei Theie aie fewei vagotonic reactions to epinephrine and, 
though the wheal due to the mtracutaneous injection of epinephrine 
hydrochloride is small, the flare is laige 

It will be noted that the types of diseases of the one group are 
different from those of the other group 

CAPILLARY PERMEABILITY 

Permeability of the capillaries of the skin, as estimated b}'- the 
relative pioportion of protein in a canthaiides blister as compared with 
the protein in the serum of the capillary blood, averages 62 for the 
group of 100 “normal” men In a previous study “ of sixty-six normal 
students in an age group of from 22 to 25, we found the average 
permeability to be 68, and in another study ® of a small group of young 
women during the intermensti ual period, we found it to be 72 

The average for our strictly normal gioup is also 62 When we 
examine chart 2, we find that a number of the noimal peisons are 
giouped at the low end of the scale In three of the four lowest, 

1 Patients with eKophthalmic goiter have not been included because we have 
felt that the extreme changes associated with the disease might tend to distort the 
averages 

2 Petersen, W F, and Willis, D A Capillary Permeability and the 
Inflammatory Index of the Skin in the Normal Person as Determined by the 
Skin Blister, Arch Int Med 38 663 (Nov ) 1926 

3 Petersen, W F, and Milles, G The Relation of Menstruation to the 
Permeability of the Skin Capillaries and the Autonomic Tonus of the Skin 
Vessels, Arch Int Med 38 730 (Dec ) 1926 




Chart 2 — The permeability of the capillaries of the skin (indicated by heavy line) of normal persons and patients with various clinical conditions An explana- 
tion of the grouping of the normal persons and patients along the curve is given in the legend for chart 1 
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ARCHIVES OF PATHOLOGY 


the examination of the capillaries of the skin revealed that the capillary 
flow was sluggish or that the number of capillaiies was diminished 
While, therefore, we cannot regard these persons as abnoimal, the 
change m the flow of the capillaries of the skin must be consideied in 
connection with then diminished permeability On the other hand, we 
note that the end of the scale lepresentmg highei peimeabihty leveals 
more persons m whom distinct anatomic changes could be observed in 
the capillaiies m the form of granulations, marked dilatations, etc 
Healed tuberculosis (revealed by roentgen examination) is found 
at all levels, but the cases m which there is roentgenologic evidence of 
active tuberculosis are found at tbe normal or lower levels of permea- 
bility It should be emphasized that these cases aie not necessarily 
clinically active, m the clinically active cases, the tendency is toward 
greater permeability with progression of the disease (In chart 2, 
persons with roentgenologic evidence of healed tuberculosis other than 
those of the group of 100 “normal” men are indicated by the cioss in 
die horizontal column designated “Healed Tuberculosis ”) 

It will be noted that the arteriosclerotic or myocarditic (revealed by 
roentgen examination) cases are equally common m both legions of the 
scale But of the eighteen persons with arteriosclerosis on the side of 
lower permeability, only five have uiinary changes, while of the seven- 
teen on the side of higher permeability, ten have urinary changes 
There are, fuithermore, nine with increased blood pressure (over 
140), but without urinary changes, in the gioup of less peimeabihty as 
compared with four m the group of more permeability 

Capillary changes, i e, gi anulations, occur m eleven m the group 
below the average and m twenty in the group above 
Sensitized persons are reported m all the ranges 
The increased permeability coincident with exophthalmic goitei is 
apparent 

In table 4, we have tabulated the results of some examinations of 
the twenty persons with the lowest permeability and in table 5, of those 
with the highest permeability (excluding those with exophthalmic 
goiter) 

When we examine the averages of tables 4 and 5, we find, of 
course, that the persons with lessened permeability are older and 
heavier 

INFLAMMATORY INDEX 

The group with low inflammatory indexes is partly identical with 
a series showing prolonged blister time, i e , persons of advanced age, 
with cardiovascular renal lesions or with other evidences of chronic 
disease 

4 Levinson, S A, and Petersen, W F Am Rev Tuberc 15 681, 1927, 
part vii, this series 
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Chart 3 — The inflammatory index (heavy line) of normal persons and patients with various clinical conditions 




Table 6 — Fhe Results of the Examinations of the Twenty Penons Having the Loivest Inflammatoi y Indexes 
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Table 7 — The Results of Examinations of the Twenty Pei sons Having the Highest Inflammatoiy Indexes 
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One of group' of 100 “nominl” men 
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ARCHIVES OF PATHOLOGY 


If we examine chart 3, we observe the piling up persons with 
arteriosclerosis, capillary changes and evidence of renal disease (albumin 
or casts) at the low end of the scale It may also be observed that 
the majority of the patients with roentgenologic evidence of active 
tuberculosis are found m the low range, where, too, there are more 
persons with roentgenologic evidence of healed lesions The patients 
with glaucoma and the associated prolonged blister time are also in this 
region 

The persons with high inflammatory indexes include those with 
diseases of the skin (urticaria and angioneurotic edema) and, of course, 
patients with exophthalmic goiter It may be significant that none of 
those with increased blood pressure (over 140, with or without renal 
lesions) are found above the normal maximal range of 11 5 

When we examine tables 6 and 7, with the results of examinations 
in twenty of the extreme cases, several differences become apparent 
The relation to permeability of the capillaries and blister time is, of 
course, obvious The group of persons with the low inflammatory 
indexes are much older, their calcium levels are higher, their K/Ca 
ratios are lower, their Kromayer light erythema times and their ice 
reaction times are longer and their flares due to epinephrine and wheals 
due to thyroxin are larger 

There are proportionately more sympatheticotonic persons among 
those with low than among those with high indexes, despite the fact 
that persons with cardiovascular renal lesions are found more frequently 
at the low end of the scale 

CALCIUM, POTASSIUM AND k/cA RATIO 

The relation of the calcium and the potassium and the K/Ca ratio 
of the blood serum of normal persons, as well as of patients ill from 
various diseases, has been studied with considerable interest in recent 
years The relations to the autonomic reactions, in particular, have 
received much attention Kylin,® as well as the Kraus school, showed 
definite relations to asthma ° and hyperpiesis ’’ 

In the previously published results of examinations of “normal” 
persons, no evidence was presented as to their actual physical normalcy 
In our group of 100 “normal” men, only twenty could actually be 
as classified The remaining eighty showed evidence of cardiovascular 
renal abnonnality, healed or active tuberculosis, syphilis, etc 


5 Kylin, E Acta med Scandinav (suppl ) 1 112, 1927 

6 Kylm, E Khn Wchnschr 6 1742, 1927 

7 Kylin, E Zentralbl f inn Med 48 431, 1927 
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Our determinations were made on fresh serum with the Clark- 
Colhp method for calcium and the Kerr modification for potassium 
The results have been tabulated in table 8 

Chart 4 may aid in making the conditions more apparent It will 
be noticed that the K/Ca curve commences with a low ratio of 1 12 
in a young man (no 132) 25 years of age (whose interesting senes of 
clinical manifestations of disease we have described on page 220) and 
reaches a high ratio of 3 22 m a man 52 years of age (no 93), who 
has had hay-fever each fall, is sensitive to halibut, shows x-ray evidence 
of myocarditis and is short of breath on exertion 

When we analyze the K/Ca ratios of the so-called normal group 
of 100, several interesting relations are to be observed 

Normal Persons — ^In the first place, the actually normal persons 
fall, with two exceptions, within the range from 17 to 2 4 One of the 
two exceptions, with a ratio of 1 53, gives a markedly vagotonic reaction 
to epinephrine The other, with a ratio of 2 9, is apparently healthy 
in every respect 

Persons with Roentgenologic Evidence of Healed Parenchymal 
Tuberculosis and Syphilis — Of the seventeen persons with roentgeno- 
logic evidence of healed parenchymal tuberculosis, who are otherwise 
normal, eleven fall within the normal range, while seven of the nine 
syphilitic persons are also included within these limits Tuberculosis, 
unless active, and syphilitic infection apparently do not materially alter 
the status 

Persons with Active Tuberculosis — ^When one now turns to the 
group with roentgenologic evidence of active tuberculosis, one meets an 
interesting change The average ratio for the entire group is 2 08, i e , 
normal, but inspection of the chart will reveal that the ratios in the 
active cases are all outside the normal limits Five persons have low 
ratios Of these, one has albuminuria These five all have low or 
normal blood pressure The other five are at the extreme opposite end, 
with high K/ca ratios Three of these have increased blood pressure, 
one normal blood pressure with albuminuria and the fifth a history of 
angioneurotic edema 

Persons with Cardiovascular Renal Lesions — The persons with 
cardiovascular renal lesions are found scattered over the entire range 
of the K/Ca ratio without any apparent relation to blood pressure, to 
the degree of sclerosis of the larger vessels (made apparent on roentgen 
examination) or to capillary changes There are no true cases of pri- 
mary hypertension in the group, there being only some with aii increase 
in blood pressure of from 140 to 170 (without changes in the kidneys), 



Table 8 — The KjCa Ratios, the Potassium Values and the Calcium Values of 
One Hundicd So-Called Noimal Pet sons, as Well as of Patients with 
Glaucoma, Exophthalmic Goitei, Etc 


Individual 

K/Ca 

Calcium, Potassium, 

Number 

Ratio 

Mg 

Mg 

132 

Eczema sensitized 

112 

13 4 

15 

4G* 

Inanition, tvorry 

124 

13 8 

17 4 

86* 

Inanition, previous angioneurotic edema 

1 25 

12 6 

15 9 

62* 

Aortic regurgitation 

13 

12 2 

15 2 

133 

Scleroderma 

132 

13 2 

17 5 

90 * 

Nervous 

134 

114 

14 ” 

110* 

Edema under eyes, roentgenographic evidenee of 





healed tuberculosis 

1 34 

121 

16 3 

118 

Arthritis, possibly tuberculosis of lungs 

1 4 

12 2 

17 2 

88* 

Eoentgenographic evidence of active tuberculosis 

14 

94 

13 

112* 

Roentgenographic evidence of arteriosclerosis 

14 

126 

18 

171 

Menstrual urticaria 

1 4 

12 66 

17 9 

173 

Cord tumor, 'worry 

143 

12 7 

18 7 

I7*t Normal (vagotonic reaction to epinephrine) 

143 

12 7 

18 2 

77* 

Previous sensitization 

144 

10 8 

15 0 

70* 

Arthritis deformans, arteriosclerosis, nephritis 

145 

114 

16 6 

18* 

Healed tuberculosis 

146 

14 5 

212 

108* 

Roentgenographic evidence of active tuberculosis, 





chronic 

1 47 

10 4 

15 3 

3* 

Healed tuberculosis, nervous 

147 

11 1 

16 7 

45* 

Increased blood pressure I (had nephritis as a result 





of scarlet fever) 

148 

11 2 

10 6 

130* 

Nephritis, artenosclerosis 

1 49 

10 4 

15 5 

109 

Nervous, vorry 

1 0 

10 8 

161 

82* 

Increased blood pressure, changes in capillaries 

1 5 

11 4 

172 

22 

Exophthalmic goiter 

15 

121 

18 2 

20* 

Roentgenographic evidence of active tuberculosis 

153 

114 

17 4 

134* 

Increased blood pressure, nephritis 

1 56 

99 

15 6 

60 

Increased blood pressure, changes in capillaries 

1 56 

11 4 

17 5 

15* 

Healed tuberculosis 

1 55 

121 

18 8 

111* 

Arteriosclerosis, old sj’philis 

1 55 

11 8 

18 3 

145 

Changes m capillanes, glaucoma, arthritis, syphilis 

155 

101 

15 7 

42* 

Myocarditis 

1 56 

114 

17 8 

146 

Myasthenia gravis, idiosyncrasy 

1 56 

92 

14 4 

169 

Sensitized, healed tuberculosis, Buerger’s disease. 





syphilis 

156 

12 34 

19 24 

102* 

Roentgenographic evidence of active tuberculosis 

1 63 

10 6 

17 3 

172 

Sensitized, Raynaud’s disease, healed tuberculosis 

164 

13 

213 

129* 

Roentgenographic evidence of active tuberculosis, ne 





phritis 

1 65 

115 

19 

135 

Nervous, healed tuberculosis nephritis 

1 65 

119 

19 6 

69 

Nervous, increased blood pressure, ulcer, healed tuber 





culosis 

166 

96 

16 

65* 

Nephritis, changes in capillaries 

167 

98 

16 4 

106* 

Dilatation of aorta 

169 

11 2 

19 

127* 

Nephritis, healed tuberculosis 

168 

97 

16 2 

131 

Exophthalmic goiter 

17 

10 6 

18 

80* 

Nervous, changes in capillaries, healed tuberculosis. 





previously sensitized 

17 

8 

13 7 

40* 

Changes in capillaries 

1 73 

10 8 

18 7 

72*t Normal 

1 73 

10 8 

18 7 

73* 

Positive Wassermann reaction 

1 74 

11 2 

19 5 

143 

Pellagra, syphilis 

174 

97 

16 9 

149 

Nervous, vvorry 

174 

101 

17 4 

14* 

Nephritis, sensitized 

1 75 

112 

19 6 

44*t Normal 

1 76 

10 

17 6 

75* 

Increased blood pressure 

178 

10 8 

19 2 

79* 

Increased blood pressure, ulcer, changes in capillaries 

1 78 

11 2 

20 

St* 

Albuminuria, changes m capillaries 

178 

10 

17 8 

150 

Glaucoma, healed tuberculosis, hyaline casts 

178 

12 

21 3 

165 

Glaucoma, dilated aorta, nephntis 

179 

10 

17 95 

144 

Pellagra, changes in capillaries 

179 

98 

17 6 

117 

Syphilitic arthritis 

18 

92 

17 5 

85* 

Slight fever, unknown origin 

18 

10 6 

191 

74* 

Changes in capillaries 

18 

11 

19 9 

6 

Nephritis, arteriosclerosis, myocarditis 

18 

10 5 

18 9 

4*t Normal 

1 8 

11 8 

212 

89* 

Healed tuberculosis 

1 81 

92 

16 7 

105* 

Healed tuberculosis 

181 

9 

171 

122*t Normal 

1 81 

10 6 

19 2 

66* 

Arteriosclerosis, myocarditis, hyaline casts 

182 

11 

20 

113* 

Arteriosclerosis, healed tuberculosis 

182 

10 2 

18 6 

63* 

Artenosclerosis, healed tuberculosis 

183 

114 

20 9 

126 

Exophthalmic goiter 

183 

98 

183 

64*+ Normal, slightly nervous 

184 

9 

16 0 

99 * 

Healed tuberculosis 

1 86 

96 

17 9 

76* 

Nephntis dilated aorta, granular casts 

187 

10 8 

20 2 

103* 

Artenosclerosis, myocarditis 

1 88 

92 

17 3 

136 

Pellagra, arteriosclerosis, changes in capillanes 

188 

10 

18 8 

138 

Erohhch syndrome (?), myocarditis (’) 

188 

10 6 

19 9 


* Indicates that the person is one of the group of 100 so called normal persons 
t Indicates that the person is apparently normal on examination 

i Changes in capillaries means increased dilatation or actual granulation and tortuosity 

♦ Blood pressures of 140 or over are noted as increased 




Table 8— The K/Ca Ratios, the Potasuum Valnei and the Calcium Values of 
One Hundied So-Called Noimal Pet sons, as Well as of Patients with 
Glaucoma, Exophthalmic Goitct, Etc — Continued 


Individu d 
A umber 

16S Orthostatic albuminuria 
43*t Kormal 

Iftl Mepbritis, grlaucoma sspbilitic aortitis 
139 Urticaria, -vitiligo, elianges in capillaries 
107 Glaucoma, arteriosclerosis, elianges in capillaries 
16 IXopbtlialmic goiter, healed tuberculosis, changes in 
urine 
39* Syphilis 
98* Artenosclerosis 

128* Arteriosclerosis, healed tuberculosis, albumin, changes 
in capillaries 
68* Healed tuberculosis 
110 Urticaria 
59*t Normal 

115* Arteriosclerosis, albumin 

142 Neoplasm (syphilis), artenosclerosis 

ISO Neoplasm (mole) 

161 Glaucoma, albumin, changes in capillanes 
160 Glaucoma, healed tuberculosis, asthma 

120 Purpura, changes in capillanes 
174 Rajnaud’s disease? 

158 Hodgkin’s disease 
147 Fpidemic encephalitis 

71* Arteriosclerosis 
67* Huarf 

52* Healed tuberculosis 
S*t Normal 

1 Nervous 

2 Lpilepsy, angioneurosis 

9 U-vophthalmie goiter, changes in capillaries 

152 Angioneurotic edema, hyaline casts 
101* Healed tuberculosis, eczema 

96* Arteriosclerosis 
94*f Normal 

153 Glaucoma, nephritis, healed tuberculosis 
119 Adenoma of thyroid 

24* Healed tuberculosis 
27 Syphilis, lead poisoning 
38 Angioneurotic edema, changes in capillaries 
58 Exophthalmic goiter 
5 Healed tuberculosis 
41*f Normal 
36* Albummuna 

123 Carcinoma of thyroid, arteriosclerosis 

159 Exophthalmic goiter 
23* Healed tuberculosis 
28* Healed tuberculosis 

170 Diabetes, etc , glaucoma, increased blood pressure 
11 Exophthalmic goiter, healed tuberculosis 
78*t Normal 

137 Glaucoma, albuminuria 
37*f Normal 

121 Increased blood pressure, arthritis deformans 
166 Eosinophilia of unknonn origin 

49* Hyaline casts 
107* Arteriosclerosis, myocarditis 
83*t Normal 
S7*t Normal 
92* Neurosis 

30* Artenosclerosis, increased blood pressure 

61 * Arteriosclerosis, changes in capillaries, albuminuria 

97*-t Normal (nervous) 

100* Healed tuberculosis 
29*t Normal 

114* Tuberculosis, arteriosclerosis, nephntis 
50*f Normal 

10* Healed tuberculosis 
95* Healed tuberculosis 
13* Healed tuberculosis 
148 Glaucoma, vitiligo, arteriosclerosis 
47* Healed tuberculosis 
21* Albummuna, changes m capillaries 
56* Tuberculosis, has had angioneurotic edema 
51 Exophthalmic goiter 
25* Tuberculosis, albummuna 
140 Glaucoma, tuberculosis, sensitized 
26* Sypbilis 
33 Epileptic 

32* Increased blood pressure 
48* Sjphilis 

34* Changes m capillaries 
35*t Normal 

81* Artenosclerosis, myocarditis, pruntis 
104* High blood pressure, tuberculosis, artenosclerosis 
55* Albumin and hyaline casts, healed tuberculosis 
93* Sensitized, myocarditis 


Calcium, Potassium, 
Mg Mg 


K/Ca 
Ratio 
188 
189 
189 
19 
1 9 

1 9 
191 
1 93 

193 

194 

194 

195 
1 95 

195 
1 90 

196 

1 98 

199 

2 
2 
2 
2 
2 
2 
2 
2 
2 

2 04 
2 05 

200 
2 07 
2 08 
208 
21 
212 
214 
214 
2 15 
216 
216 
217 
217 
217 
219 
217 
22 
2 21 
2 23 
2 24 
2 26 
2 27 
227 
2 29 
23 

23 
2 32 
2 32 
2 33 
2 35 
237 
2 38 
2 39 

24 

24 
2 4 
2 41 
2 48 

25 
2 51 
2 51 
2 52 
2 58 

26 
2 61 
2 61 
2 73 
2 73 
287 

2 89 
29 
307 

3 09 

31 

32 


94 

92 

87 
97 

12 

114 

91 

88 

10 2 
88 
10 

96 
78 
94 

11 11 

97 
10 SO 
10 
10 8 

9 33 

98 
88 
88 

10 4 

10 5 
121 
12 9 

11 5 
98 

94 
82 
84 

9 

9 

117 

10 

98 

12 
119 

98 

121 

92 

8 23 
131 
11 

10 6 

10 9 
84 
81 

10 

89 

91 

11 
8 

82 
84 
84 
10 3 
76 
84 

9 
10 

8 

114 

101 

78 

96 

97 
10 4 

10 2 

98 
10 
111 
114 
10 2 

95 

95 

96 
96 
87 
84 
74 
8 

76 


17 7 
19 4 

16 54 

18 4 

22 72 

21 0 
18 

17 

19 7 
171 
19 4 

18 8 
15 2 
18 3 
2186 

18 03 
21 6 

19 9 

21 5 

18 53 

19 7 
17 5 
17 0 

20 9 

21 
24 9 
261 

235 
201 

19 4 
17 

17 5 

18 7 
18 7 

24 8 
214 
21 

25 0 

25 7 
212 

26 3 

20 

17 9 
28 6 
241 

23 71 

24 1 

18 8 
18 2 

22 6 
202 
20 66 

25 2 

18 4 

19 
19 5 

19 5 
24 

17 6 

20 9 

21 5 

23 9 
19 2 
274 

24 6 

18 8 

23 8 

24 3 

26 2 

236 

23 6 

25 8 
288 
297 

26 6 
261 
261 

27 6 
277 
25 2 
25 8 

22 9 

24 9 
24 5 
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but these are all in persons of advanced age With one exception, the 
members of this group all have sthenic hearts 

"Nei vans’" Peisom — The so-called nervous group seems, without 
doubt, to be associated with changes m the K/Ca ratios One must, 
however, consider the possibility that the changes in the ratios are 
secondary to the nervous conditions rathei than the cause of these 
Perhaps some of the symptoms (feeling of weakness, etc ) may be 
sought in an alteration of the salt balance These cases include the 
following 

Case 86 — A foimer dentist, American, 50 years of age, had always been the 
most nervous one of his family A sister had exophthalmic goiter The patient 
had an attack of angioneurotic edema when a dental student He used alcohol 
excessively The death of a child precipitated a “breakdown ” He lost his prac- 
tice and his family, and became “down and out” He worked occasionally as a 
janitor 

It may be noticed that the sugar and the globulin were increased, the total 
protein was low, the muscle reactivity was increased and the reaction to epinephrine 
hydrochloride was vagotonic The weight/length ratio was diminished 

Case 90 — A mail sorter, 30 years of age, complained that since the year 
previously he got "rattled” easily and was nervous He was extremely sensitive 
to venipuncture The family history was negative The patient reacted markedly 
to epinephrine with a tremor and a feeling of discomfort The weight/length 
ratio was diminished The intracutaneous reactions to morphine and epinephrine 
(the flare) were increased, those to thyroxin were diminished The capil- 
laries of the skin were reduced in number 

Case 173 — A highly successful and intelligent American business man, 40 years 
of age, with cord tumor, had suffered from incidental worry for two years The 
family history was negative other than that the mother was nervous and died 
from tuberculosis 

The K/Ca ratio in December, 1927, was 1 57 (calcium, 13 5 , potassium, 21 3) 
The K/Ca ratio in May, 1928, was 143 (calcium, 12 7, potassium, 1817) The 
sugar was 80, the globulins were diminished, the skin resistance was low, the 
blood pressure was low and the pulse rate was high The patient reacted strongly 
to epinephrine The weight/length ratio was diminished The intracutaneous 
reactions to epinephrine were increased, flares due to morphine, thyroxin and 
caffein were absent 

Case 3 — A highly intelligent Jewish chemist, 25 years of age, had been 
nervous for several years The father suffered from Raynaud’s disease 

The patient’s reaction to epinephrine was vagotonic The weight/length ratio 
was normal The intracutaneous reactions to thyroxin and caffein (wheals and 
flares) were diminished 

Case 109 — An American spinster, 42 years of age, spent much of her time in 
bed because of “weakness ” She had a unilateral ovariectomy fifteen years pre- 
viously She menstruated normally She complained of palpation, nervousness 
weakness and excessive perspiration One sister had an exophthalmic goiter The 
mother, 72 years of age, was nervous, with a blood pressure of 160 
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The reaction to epinephrine was slightly sympatheticotonic, the weight/length 
ratio low (140), the skin reactions to ice and the Kroinayer light faint and the 
mtracutaneous reactions to thj'^roxin (flares) increased 

Case 135 — A Jewish tailor, 26 years of age, was nervous The mother died of 
“shock” following an air raid during the war The patient had lost 15 pounds 
(6 8 Kg ) during the last year The reaction to epinephrine was vagotonic The 
weight/length ratio was low The urine showed granular casts The capillaries 
of the skin showed granulations A healed parenchymal tuberculosis was revealed 
by the x-rays The globulins were increased The pharmacologic skin reactions 
to epinephrine and morphine (wheals and flares) were reduced, the wheals due 
to thyroxin and caffem were increased, and the flares were absent 

Case 69 — A Jewish medical student, 22 5 'eais of age, alert and intelligent, had 
a duodenal ulcer and was nervous He had an occasional tremor His blood 
pressure was increased The mother was nervous and had high blood pressure 
(210) , the father was nervous and had high blood pressure (175) The patient 
felt weak when blood was drawn He gave a marked reaction to epinephrine , he 
felt ill, had a headache and turned pale, and the vascular reaction was markedly 
sympatheticotonic The weight/length ratio was low The pharmacologic skin 
reactions to epinephrine and thyroxin (wheals and flares) were increased, the 
wheal due to caffem was increased 

Case 80 — An American electrician, 30 years of age, was nervous and had a 
tremor He became nervous m 1924 after an explosion in a salt mine He had 
urticaria in 1922 

The reaction to epinephrine was not marked The reaction to the Kromayer 
light was marked and the capillarv permeability was high The resistance of the 
skin to electric current was high The weight/length ratio w'as normal All 
flares due to the pharmacologic substances emploj’^ed in the mtracutaneous injec- 
tions were increased The wheal due to epinephrine w'as diminished and that 
from thyroxin W'as increased The capillaries of the skin showed beginning 
granulations 

Case 149 — An American plumber, 35 years of age, had had financial reverses, 
and was nervous and sleepless The family history was negative, except for 
tuberculosis 

The reaction to epinephrine w'as not marked The Kromeyer light erythema 
time W'as shortened, the skin resistance was high and the w'oight/length ratio w'as 
relatively low The serum globulins w'ere practically absent The pharmacologic 
skin reactions to epinephrine were negative, the flares due to other mtracutaneous 
injected substances w'ere reduced or absent and the wheal due to thyroxin w'as 
increased 

Case 1 — A Jewish medical student, 23 years of age, who had a “nervous break- 
dow'n” a year before examination, felt w'eak and had a tremor 

The reaction to epinephrine was marked, the sugar was increased and the 
Kromajer light, ice and blister reactions were delayed The weight/length ratio 
was low The mtracutaneous injection of epinephrine hydrochloride and morphine 
left the skin unchanged, the wheal and the flare due to thyroxin w'ere increased 

Case 92 — A Jewish medical student, 23 j'ears of age, w'as nervous and unable 
to concentrate, and had a feeling of weakness and an occasional tremor He had 
bow'el movements once or tw'ice a week, he sweat easily The father died from 
hypernephroma, the mother had periarteritis nodosa (^) The reaction to 
epinephrine w'as marked The blister time and ice reaction w'ere delayed The 
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reaction to the Kromayer light was faint The skin resistance was increased The 
weight/length ratio was normal The intracutaneous reactions to epinephrine and 
morphine were normal Those to thyroxin were increased 

The K/Ca Ratw — In a previous examination of this material m its 
relation to the vascular reaction to epinephrine® it was found that a 
small group of outstandingly sympatheticotonic persons had low K/Ca 
ratios as compared with the vagotonic ones We mentioned, however, 
that many exceptions were observed 

It is apparent that certain distuibances closely associated with a 
vascular supply are definitely associated with an alteration of the 
K/Ca ratio These manifestations take the form of lesions of the 
skin, lesions of the gastro-intestinal tract, respiratory diseases (hay- 
fever, asthma, etc ), glaucoma, etc A change of the K/Ca ratio may 
influence the permeability of the endothelial cells, which would result 
in instability and a probable tendency to sudden alterations producing 
not only edema but other local disturbances of cell function with 
pruritis, sclerosis, atrophy, etc Such a change may also involve the 
contractile mechanism of the vessels including both capillary and 
arteriole and arterial elements, through the autonomic nervous supply 

It seems probable that the higher centers may play a role m this 
vegetative reorientation Our results make it evident that the majority 
of the so-called nervous persons have a low ratio In this change, 
the calcium is less involved than the potassium , the calcium may range 
from high to normal, but the potassium is usually found to be low 

We have the impression that this may result from mental dis- 
turbances It IS difficult, however, to determine whether mental 
disturbances precede the change in the chemical blood picture or follow 
as a result of it Tomasson,® in a series of carefully conducted exami- 
nations of persons with psychic disturbances, found that the K/Ca ratio 
showed alterations before the onset of the mental upset Certainly, a 
meie examination of the calcium is insufficient to supply us with the 
necessary information In view of the close connection between the men- 
tal state and the functioning of certain of the endocrine glands, the 
change in the K/Ca ratio with change in the mental condition should not 
surprise us 

It seems probable that it is the abnormality of the ratio rather than 
its change m any one direction that brings about functional vascular 
disturbances and with this certain manifestations of disease Thus, one 

8 Petersen, W F , Levinson, S A , and Arquin, S The Relation of the 
Reaction to Epinephrine to the Potassium-Calcium Ratio and Other Ratios, Arch 
Int Med 42 256 (Aug ) 1928 

9 Tomasson, H Blodets Elektrolyter, etc, Copenhagen, Levin K. Munes- 
gaard, 1927 
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may examine the histoiy of two persons who are, respectively, at the 
bottom and the top of the K/Ca scale 

Case 132 — A medical student, 26 years of age, alert and intelligent, had a 
K/Ca ratio of 1 12 He was the son of a physician When 12 years of age, he 
had severe attacks of hyperacidity and dizziness with vomiting These attacks 
would occur intermittently several times a month and usually lasted a day , they 
were relieved by food The attacks became milder until 1918, then they became 
more severe He was free from them at the time of examination In 1919, he 
had a severe attack of hiccup, which lasted for forty-eight hours From 1918 
to 1921, he was bedridden with tuberculosis of the right lung During the course 
of the tuberculosis, he suffered severely from night sweats He had hay-fever 
from the time that he was a young boy until 1919, when it disappeared, and at 
various times in 1918 he suffered from urticaria In 1920, he had influenza, asso- 
ciated with a mastoiditis Since 1919, he had had ulcerative colitis with the 
possibility of a duodenal ulcer For one week in 1919, he had diabetes insipidus 
During the past three years, he had had hypo-acidity At the time of examination 
he was apparently well, except for chronic eczema in both hands Physical exami- 
nation revealed no marked changes 

The x-ray picture of the chest was practically negative However, he had an 
eosmophilia of from 10 per cent to 14 per cent, and stated that he had never been 
able to alkahnize the urine, despite large doses of bicarbonate 

Case 93 — An American laborer of Irish extraction, S3 years of age, rather 
alert, intelligent and somewhat irritable, had a K/Ca ratio of 3 2 He had always 
done heavy work He was a periodic drinker until four years before He had 
had hay-fever and asthma all of his life He was attacked by these in the fall, 
and he stated that he was sensitive to ragweed Foi the past fifteen years, he had 
been sensitive to halibut X-ray examination revealed evidence of a myocarditis,, 
and he complained of shortness of breath The family history was apparently 
negative 

Calcium — ^The lowest amount of serum calcium, 7 4 mg per hundred 
cubic centimeters, occurs m a patient (no 104) with roentgenologic 
evidence of active tuberculosis and a coincident high blood pressure, 
the largest amount, 14 mg per hundred cubic centimeters, occurs in a 
patient with healed parenchymal tuberculosis The actually normal 
group have a range of calcium values from 8 2 to 12 7 mg 

In Table 9, some of the observations on the twenty persons having 
the highest levels of calcium (averaging 12 7 mg per hundred cubic 
centimeters) have been tabulated The corresponding observations on 
the persons with outstandingly low levels of calcium are tabulated in 
table 10 In order to facilitate comparison, table 11 brings together 
the averages for the group with high levels of calcium, the group of 
100 “normal” men and the group with low levels of calcium 

In chart 5, the normal ranges of the calcium levels are presented. 
The persons with healed tuberculosis aie more frequently in the normal 
range or the high range, while those with roentgenologic evidence of 
active tuberculosis are scattered There appears to be no correlation of 
these conditions with the cardiovascular condition 
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The gioups with high levels of calcium include none of the peisons 
having active tubeiculosis, but include a number of persons with skin 
disorders, as well as those with peripheral vascular changes — sclero- 
derma, Raynaud’s disease, Bueiger’s disease, etc A number of out- 
standingly sympatheticotonic peisons are included, but vagotonic types 
also occur 

In general, the caibon dioxide tension is reduced, the sugar, the skin 
resistance, the pulse rate, the wheals due to epinephrine and thyroxin 
and the permeability of the capillaries are increased , the ice reaction 
time is piolonged, and the blood pressure is lower than in the group with 
low levels of calcium 

The group with low levels of calcium, on the other hand, includes 
two persons with active tuberculosis, an increased number of arterio- 

Table 11 — Companson of the Avoages Obtained fot the Gioups Showing High 
Levels and Low Levels of Calcium with the Aveiages Obtained for 
the Gioup of One Hiindied Normal Men 
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sclerotic persons (as proved by roentgen examination), as well as more 
normal persons There are, too, apparently more persons of the vago- 
tonic type in this gioup, thirteen of the twenty giving such a reaction 

Potassium — ^The highest potassium value, 29 7 mg per hundred 
cubic centimeters, is found m a patient with glaucoma, hay-fever and 
roentgenologic evidence of active tuberculosis, the lowest 13 1 in a 
person with roentgenologic evidence of active tuberculosis The range 
for the actually normal gioup is from 16 6 to 274 

In tables 12, 13 and 14, some of the observations on the group with 
high levels of potassium (aveiaging 26 5) are recorded In table 13, 
the corresponding observations on the group with low levels of potassium 
(averaging 15 1) aie recorded For purposes of comparison, table 14 
brings together the averages of the groups with the high levels of 
potassium, the group of 100 “normal” men and the group with low 
levels of potassium 
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Table 13 — The Results of Examinations of the Twenty Persons with the Lowest 

Levels of Potassium 
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In the gioup with the higher levels are three patients with roent- 
•genologic evidence of active tubeiculosis, two with syphilis, two with 
glaucoma and two with epilepsy The leaction to epinephrine is pre- 
dominantly vagotonic The gioup with the low levels includes the 
“neivous” persons In this gioup eleven leact vagotomcally 

As compared with the group having low levels of potassium the 
group having the high levels leveals liighei Con combining power, more 
sugar, larger wheals due to epinephrine, smallei wheals due to thyroxin 
and a higher inflammator)’- index The leaction to ice is delayed 


Tablf 14 — Coinpat isou of the Azoages Found fo) the Gioups zoifh High and 
Low Levels of Pofaisiiini with the AzKiages Found foi the Gtoup 
of One Hundied “Noimal” Men 
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level of potassium 
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10 

Group of “nor- 
mal” men 
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02 

82 

Group with low 
level of potassium 
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151 

55 2 
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27 

0 03 

18 5 

112 

18 4 

131 
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SUMMARY AND CONCLUSIONS 

An examination was made of the serum calcium and potassium of 
100 so-called noimal persons Of this group, twenty were regarded as 
actually normal on careful examination 

The K/Ca ratio from 1 7 to 2 4 we regard as normal Persons with 
roentgenologic evidence of active tuberculosis are at the extreme ends 
of the scale Those with vascular changes in addition to the tubercu- 
losis have the higher ratios Among abnormal persons, glaucoma and 
exophthalmic goiter produce no marked deviations from normal “Ner- 
vous” persons have low ratios 

The normal calcium range was found to be from 8 2 to 12 7 In 
the group with the high range are the persons with diseases of the 
skin, as well as those with peripheral vascular disturbances, , such as 
scleroderma, Buerger’s disease, Raynaud’s disease, etc These persons 
tend toward the sympatheticotonic type 

The normal potassium range extended from 16 6 to 27 4 The group 
-with low levels of potassium includes the “nervous” persons 
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TOTAL PROTEINS 

Serum proteins for the normal as well as abnormal groups varied 
from a low of 6 33 per cent in patient 86 (nervous) to a high reading 
of 9 87 per cent in a case of so-called Buerger’s disease (sj^philitic). 
For the strictl}- normal group, the range was from 7 5 to 8 5 per cent 
Patient 17, classified as normal, but with an abnormal K/Ca ratio, etc , 


Table 15 — The Results of Examinations of the Twenty Persons with the Lowest 

Concentrations of Piotcin 





CO 2 

Weight/ 

Basal 

Individual 

Protein, 


Combining 

Length 

Aletabohc 

Number 


Diagnosis 

Power 

Ratio 

Bate 

E6 

6 33 

Nervous 

55 

176 

64 

1-15 

6 55 

Glaucoma, svphilis 

55 4 

166 

19 

So 

6G5 

Fever, unknown ongm 

56 9 

187 

18 8 

140 

6 77 

Tuberculosis, glaucoma 

55 6 



60 

687 

Cardiovascular renal condition 

56 6 

229 


116 

7 

Urticaria 

651 

195 

9 

67 

7 

Dwarf 

56 9 

195 

32 

118 

7 

Tuberculosis, arthritis 

54 2 

154 

—11 

77 

7 

Sensitized 

606 

187 

79 

30 

7 07 

Arteriosclerosis 

62 5 

175 

—6 

139 

710 

Urticana 

50 

176 

5 

123 

716 

Caremoma of thyroid 

52 4 

263 

48 

110 

7 20 

Healed tuberculosis 

57 2 

190 

49 

11 

7 20 

Exophthalmic goiter 

581 

195 

42 

24 

720 

Healed tuberculosis 

53 7 

219 

1 

101 

7 20 

Eczema 

57 4 

191 

31 

92 

720 

Nervous 

56 S 

210 

—1 

96 

7 26 

Cardiovascular renal condition 

53 4 

243 

31 

132 

7 30 

Eczema 

40 3 

234 

—12 

161 

730 

Glaucoma 

49 4 

171 

+16 


Table 16 — The Results of Exaniinahons of the Twenty Poisons with the Highest 

Conccutiations of Piotcin 


Individual 

Protein, 


CO 2 

Combining 

Weight/ 

Length 

Basal 

Hetabohe 

dumber 

ilg 

Diagnosis 

Power 

Ratio 

Bate 

169 

9 87 

Buerger’s disease 

55 1 


-J-7 

164 

956 

Glaucoma syphilis 

55 G 

223 

—4 7 

136 

923 

Pellagra 

57 9 

180 

20 

75 

923 

Cardiovascular renal condition 

61 6 

243 

+2 5 

55 

914 

Tuberculosis 

566 

247 

—17 9 

125 

913 

Exophthalmic goiter 

55 5 

197 

59 

170 

892 

Glaucoma 

52 5 

170 

- 1-33 

5 

8 92 

Neurosis 

6 39 

210 


32 

8 80 

Cardiovascular renal condition 

54 1 

190 


146 

880 

ilvasthenia 

7106 

192 

-1-18 

79 

787 

Ulcer 

57 

220 

—15 2 

17 

8 72 

Normal (’) 

591 

216 

—11 

167 

871 

Glaucoma, arteriosclerosis 

47 9 

158 

—13 

117 

8 71 

Arthritis svphilis 

52 4 

195 

— 7 

40 

8 71 

Changes in capillaries 

55 7 

201 


154 

871 

Glaucoma 

566 

181 

18 

10 

8 70 

Healed tuberculosis 

59 4 

230 

—12 4 

68 

866 

Healed tuberculosis 

511 

217 

258 

121 

866 

Arthntis deformans 

56 8 

294 

11 

66 

866 

Cardiovascular renal condition 

531 

257 

1 3 


IS again unusual in having a somewhat higher protein concentration, 
8 75 per cent We do not regard this as normal The twenty persons 
with the lovest concentrations of the entire senes* are tabulated in 
table 15 (average, 7 per cent) 

The twenty persons with the highest concentrations are presented in 
table 16 (average 8 9) 



Protein 



Chart 6 , The amount of protein in the serum of normal persons and patients with vai lous clinical conditions 
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A table of comparison with the normal is given in table 17 There 
are no obvious correlations othei than those indicated, and these are 
by no means stiikmg A graphic presentation has been prepared in 
chart 6 


Table 17 — Compauson of the Avetages Found for the Gioups with High and 
Low Concentrations of Piotein with Those Found foi the 
One Hundicd “Notmal” Men 



CO 2 

Weight/ 

Basal 


Combining 

Length 

Metabolic 

Group 

Power 

Ratio 

Rate 

Group u'lth loir level of protein 

548 

197 

+15 

Group of 100 “normal” men 

57 7 

217 

-i- 8 

Group with high level of protein 

571 

210 

+ 6 


In general it will be observed that m the group of 100 “normal” 
persons, both active and inactive tuberculosis revealed by the x-rays is 
scattered ovei the entire range The cases m which there were cardio- 
vascular lenal disturbances more frequently showed the higher concen- 
trations This is true of the cases in which glaucoma is present as 
well 

GLOBULINS 

The lange of globulins for the entire senes is from 0 to 90 per cent 
For the actually noimal persons, the range is approximately from 20 to 
45 per cent (with an albumm/globulin ratio of from 5 to 1 2) It may 
be noted from the curve in chart 7 that two normal persons (nos 17 


Table 18 — The Results of Eiammatxons of the Twenty Peisons with the Lowest 

Amounts of Globulin 


Heaction to Reaction to 

EpmephDne Thyroxin 

A A. 


Indi- 
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— ^ 
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vidual 
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Wheal, 

Plare, 

Num- 

Glob 


Diameter, 

Radius, 

Diameter, 

Radius, 

her 

ulin 

Diagnosis 

Mm 

Mm 

Mm 

Mm 

149 

0 

Xervous 

20 

97 

19 

0 

153 

0 

Edema, glaucoma, nephritis 

22 

65 

18 

0 

144 

2 

Arteriosclerosis, pellagra, changes 

in 






capillaries 

14 4 

11 5 

15 

0 

154 

3 

Arteriosclerosis, glaucoma, changes 

in 






capillaries 

23 

10 

26 

0 

173 

6 

Cord tumor 

21 

12 5 

18 

0 

166 

8 

Eosinophilia 

17 

11 5 

18 

0 

138 

U 

Prohlich’s syndrome (?) 

23 

95 

17 

65 

16S 

13 

Orthostatic alhuminuna 

18 

16 

14 

0 

150 

15 

Glaucoma 

17 

14 

16 

0 

165 

16 

Glaucoma 

16 8 

13 

125 

0 

17 

17 

Normal 

20 6 

10 2 

206 

10 4 

49 

17 

Cardiovascular renal condition 

12 4 

10 2 

4 2 

1 

15S 

17 

Hodgkin’s disease 

19 2 

11 3 

23 

0 

59 

17 

Normal 

22 

72 

15 6 

8 

139 

18 

Urticaria 

16 

11 

14 

12 5 

25 

19 

Tuberculosis (x-ray evidence) 

212 

12 2 

9 

15 2 

142 

19 

Tumor of the brain 

18 6 

87 

17 

0 

169 

20 

Buerger’s disease 

20 8 

11 

18 

0 

164 

20 

Glaucoma 

18 

14 7 



21 

20 

Cardiovascular renal condition 

232 

126 

72 

26 
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and 59) aie slightly below and thiee (nos 41, 29 and 43) aie at the 
upper maigin Of these peisons, no 17 has been noted previously 
because of liis deviations, of the three with high globulin, no 29 has 
a trace of bile in the mine and no 43 a decrease in the numbei of the 
capillaries of the skin 


Table 19 — The Results of Exaimuatious of the Twenty Peisons zvith the Highest 

Amounts of Globulin 






GLOBULIN 



Chart 7 The amount of globulin in the serum of normal persons and patients with various clinical conditions 
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KROMAYER ERYTHEMA TIME 

When the skin of the foieaim is exposed diiectly to the light 
of the Kromayer lamp foi thiity seconds, and the time from the 
beginning of the exposure to the appearance of the eiythema deter- 
mined, a consideiable variation m the time, as well as in the intensity 
of the 1 espouse, is found 


Table 21 — The Results of Examinattons of flic Twenty Pet sons Showing the 
Most Rapid Reactions to Kiomayei Light 
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Dark 
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condition 
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IIG 

Urticaria 

3 5 

00 

17 
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Vagotonic 

20 4 

5 

4 

Brown 

1/2 

55 1 

oe 

Cardiovascular renal 

6 

78 

13 

13 

Sjmpathcti 
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10 2 

33 

Eight 
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53 1 
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33 

Epilepsy 
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73 

10 

—18 
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20 

54 
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51 5 
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brown 



100 

Healed tuberculosis 
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53 
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—10 
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18 8 

12 
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Blond 

1 
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152 

Angioneuntic edema , 
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73 

18 

48 
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Dark 
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15 
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4 

+37 

Sjmpatheti 

19 2 

28 


Dark 

1 

578 







cotonic 




brown 



112 

Tumor of the brain 
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Syphilitic arthritis 
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1 11/10 
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10 
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Asthma, glaucoma 
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Brown 
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condition 









* Indicated on a scale of 1 to 10, 1 being nhitc and 10 “light negro ” 


Investigators have previously determined that in the white race, the 
reaction is influenced by, but does not wholly depend on, the degree of 
pigmentation of the skin It is known that constitutional factors play 
a role, and in the most practical field, i e , the treatment of tuber- 
culosis by light. It IS common knowledge that a patient who does not 
react piomptly and with production of pigment usually is not benefited 
by irradiation 


Table 22 — The Results of Examinations of the Tioenty Pet sons with the Slowest 

Reactions to Kiomayei Light 
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Table 23 — A Coinpatison of the Aveiages Obtained foi the Gioups with Fast and 
Slozv Kiomayei Lamp Erythema Times with Those Obtained foi the 
Gioup of One Hundied “Normal” Men 
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In oui senes of cases, we have loughly estimated the pigment con- 
tent of the skin m each case by comparing it with a series of filter 
papers stained with varying dilutions of Bismarck brown A scale from 
1 to 10 was used, 1 being white and 10 approximating the color of the 
skin of a light negio 

The coloi of the haii was noted as blond, black, dark blown, light 
blown and brown 

During the course of our examination of 100 so-called normal 
pel sons, it was shown that the prolongation of the erythema time was 
associated with a longer blister time, a lowering of the inflammatory 
index, a low basal metabolic rate, high COo combining power and a 
lessened wheal due to epinephrine 

When we examine the group of 100 and the clinical material, as 
well, we find that the shortest time (45 minutes) was noted in 
patient 45, a man 39 years of age, with a vagotonic reaction to epi- 
nephrine and a history of urticaria twenty yeais previously His blood 
pressuie is 162 systolic and 114 diastolic (when 4 years of age, he had 
scarlet fever with involvement of the kidneys) The pigmentation of 
the skm is 5, and the hair dark blown 

On the other hand, two persons did not react at all One had 
scleroderma, the other had an exophthalmic goiter, and had a fairly 
daik skm (pigment 6) and dark brown hair 

Oui truly noimal group had a range of erythema time from 75 to 
195 minutes 

We have grouped the twenty persons with the shortest eiythema 
times (average 1 hour) m table 21, and we piesent the twent}'- with 
the longest erythema times m table 22 For purposes of comparison, 
m table 23, we include with the averages for these two groups the 
averages foi the 100 so-called normal men 

It appears that pigmentation, as such, plays compaiativel}’- little 
role m the relative lapidity or delay m the appearance of the Kromayer 
light erythema Other factors with which the inflammatory index 
seems associated are probably of more importance The CO„ com- 
bining power and the endocrine status, particularly a diffeience m the 
wheals due to thyroxin are, perhaps, concerned 

Blondness per se is not important In the group showing delayed 
reactions, we find four blonds and m the group showing rapidity, none 
at all 

BASAL METABOLIC RATE 

In the introduction, we pointed out that deteimmations of the basal 
metabolic rate on a group of nonhospitalized woikmen without a possi- 
Dility of lecheck affords a most unsatisfactory examination We weie, 
however, forced to accept this condition for our group of 100 “normal’^ 
men Our average of -f8 is evidence of a lack of absolute lest. 



Table 24— The Results of Examinations of the Tzaenty Persons with the Lozbcit Basal Metabolic Rates 
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Table 25 — The Results of Eiammatwns of the Tivcnty Pei sons luith the Highest Basal Metabolic Rates 
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Chart 8 The basal metabolic rate of normal persons and patients with various clinical conditions 
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and the probability exists that, m some cases, food or stimulants had 
been taken in the morning before the examination 

We have piepared two tables, one including those persons with low 
basal rates (table 24) and a second including those with extremely 
high rates (table 25) In this latter table, we have retained the results 
of the examinations of persons with exophthalmic goiter, contrary to the 
practice followed in the other tables of results It will be noted that 
those with low rates have longer blister times, higher levels of calcium 
and lower K/Ca ratios, longei Kroma3^er reaction times and greater 
skin resistance They have slower pulse rates and are slightly heavier. 
The subcutaneous injection of epinephrine hydrochloride shows that, as 
far as the effect on pulse pressure is concerned, the group with the 
low ratios has an increase of +15 per cent as compaied with +8 per 
cent of the group with the high ratios, but that there are more 
sjTOpatheticotonic types in the latter group The intracutaneous injec- 
tions indicate that the group with the high ratios has smaller flares 
due to epinephrine and larger flaies due to thyroxin 

Examination of chart 8 indicates that the group with loentgeno- 
logic evidence of active tuberculosis has highei rates There is no 
apparent connection with the cardiovascular renal condition 

RESISTANCE OF THE SKIN TO ELECTRIC CURRENT 

The resistance of the skin to electric current varies fiom a “low” of 
0 07 megohms to a “high” of 6 1 The aveiage for the entiie group of 
100 “normal” men is 0 46 

For the actually normal persons, the range is apjDi oximately fiom 
015 to 0 45 (average 0 33) Two of our normal group fall outside 
these limits, patients 29 and 78 These persons have repeatedly been 
found at the extremes or beyond the normal range, patient 29 being 
the one in whom a trace of bile was found m the urine 

In table 26, the results of examinations of the ten persons with the 
lowest skin resistance are tabulated, and in table 27, those of the ten 
persons with the highest resistance 

Chart 9 shows the curve of the skin resistance It will be noted 
that the majority of the persons with roentgenologic evidence of active 
tuberculosis are on the side of low resistance There appears to be 
nothing characteristic about the persons with cardiovascular renal condi- 
tions, the persons with glaucoma are scattered over the entire range 
On the other hand, the persons with exophthalmic goiter appear to be 
on the side of low resistance 



Table 26 — The Results of Exammatious of the Ten Pei sous with the Lowest 
Resistance of the Skin to Electiic Cm lent 
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Table 27 — The Results of Examinations of the Ten Pei sons with the Highest 
Resistance of the Skin to Electiic Cm lent 
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Chart 9 — The resistance of the skin to electric current of normal persons and patients with various clinical conditions 
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ARCHIVES OF PATHOLOGY 


MUSCLE REACTIVITY 

Hopman has sought to establish the fact that the muscle irntabihty 
may he used as a criterion of the autonomic status of a person at the 
time of examination In general, it has been assumed that the vagotonic 
person inclines toward alkalosis and, theiefore, shows a greater irrita- 


Table 28 — The Results of Examiuattons of the Twenty Pei sons with the Highest 

Reactivity of the Muscles 
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* One of group of 100 “normal” men 


bility We have not been able to find any such correlation Goebel 
and Hillenberg were unable to confirm Hopman’s conclusions In the 
acidosis of pregnancy, Adersberg and Klafter found a distinct 
increase in irritability 

10 Hopman, R Kim Wchnschr 5 1553, 1926 

11 Goebel, F, and Hillenberg, S Arch f Kmderh 78 1, 1926 

12 Adersberg, D , and Klafter, E Klin Wchnschr 6 2091, 1927 
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When the tables of the results of the examinations of our extieme 
cases are examined, we find a distinct difference in the types of cases 
comprising them, as well as marked differences in the blood chemistry 
Thus, it will be found that in the group with the greatest irritability 
are included a number of persons with roentgenologic evidence of active 


Table 29 — T/ie Results of Ei. animations of the Twenty Pei sons with the Lowest 

Reactivity of the Muscles 
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* One of group of 100 “normal" men 

tuberculosis, as well as sensitized persons In the group with the lower 
irritability are many persons with cardiovascular renal lesions and 
increased blood pressure (tables 28 and 29 ) 

The persons with the greatest irritability have more serum potassium, 
higher K/Ca ratios, greater skin resistance and higher pulse rates and 
are somewhat lighter in weight 
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Chart 10 — The muscle reactivity of normal persons and patients with various clinical conditions 
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REACTION or PULSE PRESSURE TO EPINEPHRINE 

In a pieviously published papei,® we made an analysis of the present 
material when the lesults of the reaction to epinephrine (subcutaneous 
injection of 0 5 cc of epinephiine h)^drochloi ide, 1 to 1,000) are esti- 
mated wholly on the increase oi deciease m the systolic blood pressure 
In that papei, we pointed out that when we selected a gioup of ten 
of the most markedly sympatheticotomc peisons and compaied them 
with the ten most maikedly vagotonic peisons, the sympatheticotomc 
ones had higher calcium levels, but lowei K/Ca ratios, shorter Kro- 
mayer lamp eiythema tunes, lower blood piessuies and COj com- 
bining powers, lower weight/length ratios and somewhat greatei wheals 
due to th}roxm, and gieatei flaies due to epinephrine and thyroxin 
When we examine tables 30 and 31 containing the results of the 
examinations of the twenty persons showing the gieatest and the least 
leactivity to epinephiine based on the peicentage of increase oi 
decrease in pulse pressuie for one hour following the injection, we, of 
couise, deal with a somewhat diffeient group of persons In both 
instances, we deal with pei sons who give either a primary sympathetico- 
tonic 01 a vagotonic systolic reaction, but inclusion m this group will 
depend rather on the sustained chaiacter of these reactions 

The bhstei tunes foi the sympatheticotomc group so constituted aie 
longer, the levels of calcium aie somewhat higher, the blood pressures 
are lower, the levels of the blood sugar are highei and the peisons are 
not so heavj The flaies due to epinephiine and the wheals due to 
thyroxin are larger 

In oui former study of this mateiial, we found that the low K/Ca 
latio which Kyhn assumed for the sympatheticotomc gioup was appai- 
ent only foi a relatively small, selected group, while many of the 
persons with a distinctly sympatheticotomc type of reaction had high 
1 atios It should be noted that with the pi esent classification, the dififei - 
ence m the ratio which Kylin postulates does not appeal In general, 
however, the sympatheticotomc gioup has a higher level of calcium 

Chart 11 reveals the wide lange of our noimal persons, as well as 
of the persons with cardiovascular renal conditions In the latter grouji, 
however certain differences do appeal Those with low blood pressuies 
and positive evidence of changes m the urine appear at the vagotonic 
end Patients with exophthalmic goitei, as might be anticipated, aie 
found toward the sympatheticotomc end 
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COo COMBINING POWER 

The aveiage CO, combining power of the serum of the 100 “noimal” 
men was 57 7 The range for the strictly noimal persons was fioiii 
52 to 65 Chart 12 indicates that all the persons m the healed tubei- 
culous gioup aie umfoimly distributed ovei the noimal lange, the pei- 

Table 32 — The Results of Exaviinalions of the Ten Peisons with the Loivest 

COs Combining Poiveis 
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Table 33 — The Results of Examinations of the Ten Peisons zmth the Highest 

COz Combining Poweis 
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Chart 12-The CO. comb,„,„g power of the serum of normal persons and pat.cnts w.th vauons clm.cal cond.fons 
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sons with active tubeiculosis tend to appeal at the upper end of the cuive 
Theie appeals to be nothing chaiacteristic in the distiibution of the 
vaiioiis giotips with cai diovasctilai renal conditions, unless it is the fact 
that those with inci eased blood piessure and urinaiy changes appeal at 
the low end of the scale 

Sensitized and neivous persons are found ovei the entire range 
Moie of the patients with exophthalmic goitei and glaucoma aie found 
on the side below the average 

We have tabulated the lesults of some examinations of the ten 
persons with the lowest and of the ten with the highest COo combining 
poweis in tables 32 and 33 

It will be obseived that the peison (no 132) with the lowest 
COo combining powei is the one with eczema who previously was 
outstanding because of a low K/Ca ratio Two persons with uiticaria 
also appear in this gioup The types of persons in the group with high 
COo combining power aie of no paiticnlar interest The chief divei- 
gencies of the group with low COo combining powei appear to be then 
shoiter ice leaction times and smallei wheals due to epinephrine The 
potassium values, too, aie perceptibl)'- diminished 

ICC RCACTION TIMC 

The lapidity with which an eiythema appeals following the local 
application of ice to the skin affords some insight concerning the activity 
of the peiipheial vasomotor apparatus In these observations, we have 
uniformly used the chest wall In the table of con elation (part I, 
table 1), we have shown the following appaient coiielations of the 
ice leaction time delay of the leaction (1) with increasing level of 
calcium, (2) with increasing metabolic late, (3) with increasing COg 
combining power (except with exophthalmic goiter) , (4) with increas- 
ing age, (5) with decrease of the flare due to thyioxm and of the wheal 
to cafiem, and acceleiation with iiici easing weight/length latio 

Tables 34 and 35, based, respectively, on the extiemely rapid reac- 
tion and the delayed leaction, confix m the i elation to the level of 
calcium, to the metabolic rate, to the weight/length ratio, to age and 
to the flare due to thyroxin In addition, it appeals that with delayed 
ice reaction, the lesistance of the skin to electric cm rent is greater 
The proportion of sympatheticotomc peisons is slightly laiger m the 
group with short ice reaction time 

When we examine chait 13, we find the stiictly noimal gioup 
scattered over the entire cuive, but it may be observed that almost half 
of the group aie clusteied m one region (the range fiom 18 to 



Table 34 — The Results of E\amtnatiotis of the Twenty Pei sons with the Most 
Rapid Reactions to Local Apphcation of Ice to the Chest 
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Table 35 — The Results of Examinations of the Twenty Poisons with the Least 
Rapid Reactions to the Application of Ice to the Chest 
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Chart 13— The ice reaction time of normal persons and patients with vaiious clinical conditions 
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ARCHIVES OF PATHOLOGY 


20 minutes) Tins group is composed of those persons who were noted 
for lelatively low capillary permeability, and some of them show a 
sluggish capillar}’’ circulation 

The persons with roentgenologic evidence of active tuberculosis 
appear toward the side of the curve representing delay, and it seems 
that more of the group with cardiovascular renal conditions are found 
here The advanced ages of the membeis of both these groups must be 
taken into consideration 

weight/length ratios 

The average weight/length ratio (weight in pounds, length in inches) 
for oui group of 100 “normal” men is 217 (chart 14) When we 
select the twenty persons with the highest ratios, it is evident that the 
group includes most of the persons in whose cases a roentgenologic 
diagnosis of myocaiditis was made The majority give a vagotonic 
reaction to epinephrine, and their K/Ca ratios aveiage 2 06 

In part I, table 1, the correlations with the weight/length ratio 
indicate that as the ratio increases the capillary permeability diminishes, 
the K/Ca ratio increases, the sugai increases, the basal metabolic rate 
decreases, as also does the skin resistance, the pulse pressure on subcu- 
taneous injection of epinephrine hydrochloride and the CO_, combining 
power increase, and the wheal due to epinephrine and the flare due to 
morphine increase 

In tables 36 and 37, the averages for the sugar and the basal 
metabolic rate show little diffeience between the two extreme groups, 
but there are more persons with high skin resistance in the group with 
the highest ratios The wheals due to epinephrine are laiger heie, as 
are the flares due to morphine, while the wheals due to thyroxin are 
smaller 




Chart 14— The weight length ratio of normal persons and of patients with various clinical conditions 



Tablp 36— The Results of Examinations of the Tivenly Pei sons zmth the Lozvest Weight/Length Ratios 
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Tahle 37 — The Results of Eiaminalions of the Tzveiity Pet sons zvith the Highest IViight/Length Ratios 
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ARCHIVES OF PATHOLOGY 


CHOLESTEROL 

The determinations of cholesterol weie made on 109 members of 
the gioups of “noimal” persons and patients, the average amount for 
the persons of the “noimal” group being 207 mg 

In chait 15 we illustiate this matenal Of the actually normal per- 
sons, we have only eight for considei ation, and have placed the normal 
range at fioni appioximately 160 to 245 Of this group, patient 92 
falls far outside this lange, having a cholesteiol level of over 300 
Fuitheimoie, it appears that the gioup with the highei levels of 
cholesteiol includes moie persons with i oentgenologic evidence of 


Table 38 — The Results of Examinations of the Twenty Pei sons with the Highest 

Values of Cholesterol 


Individual 

Number 

Cboles 
terol, Mg 

Diagnosis 

Reaction to Epinephrine 

95 

318 

Healed tuberculosis 

Sj mpatheticotonic 

148 

317 

Vitiligo, glaucoma 

Vagotonic 

94 

303 

Normal 

Vagotonic 

111 

290 

Cardiovascular renal condition 

Sympatheticotonlc 

14 

278 

Caidioa ascular renal condition 

Vagotonic 

75 

278 

Cardiovascular leml condition 

Vagotonic 

109 

209 

Neurosis 

Vagotonic 

141 

267 

Glaucoma 

Vagotonic 

173 

267 

Tumor of the eoid 

Sympatheticotonlc 

61 

264 

Cardiovascular renal condition 

Vagotonic 

62 

256 

Cardiovascular renal condition 

Vagotonic 

167 

256 

Glaucoma 

Sympatheticotonlc 

107 

2o6 

Cardiovascular renal condition 

Vagotonic 

132 

250 

Eczema 

Vagotonic 

71 

256 

Cardiovascular renal condition 

Vagotonic 

136 

256 

Pellagra 

Sympatheticotonlc 

115 

247 

Cardiovascular icnal condition 

Vagotonic 

127 

24 - 

Cardiovascular lenal condition 

Sj mpatheticotonic 

ISO 

247 

Glaucoma 

Vagotonic 

73 

247 

Syphilis 

Vagotonic 

Average 

268 

lotai 

6 S , 14 V 


healed paiench 3 ^mal tuberculosis In connection with the gioup with 
cardiovascular lenal lesions, the outstanding fact seems to be that theie 
are more persons with aitenoscleiosis in the group with the high levels 
of cholesteiol This seems tiue for the 100 “noimal” men, as well as 
for all the peisons examined 

In tables 38 and 39, we have tabulated the lesults of some exami- 
nations of the twenty persons with the highest and lowest cholesterol 
values (excluding those with exophthalmic goiter) There are obviously 
moie persons with arteriosclerotic changes and inci eased blood pressure 
on the side of the high values of cholesterol than on the side of the 
low values It appeals, too, that this group includes more persons with 
a distmctl}^ vagotonic reaction to epinephiine 
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ARCHIVES OF PATHOLOGl 


Table 39 — The Results of E'xammations Stmilat to Those m Table 38 of the 
Tzuenty Pei sous zvith the Lowest Values of Cholestei ol 


Individual 

Number 

Oholes 
terol, Mg 

Diagnosis 

Reaction to Epinephrine 

124 

133 

Heart disease and arthritis 

Vagotonic 

lOS 

139 

Tuberculosis 

Sympatheticotonic 

135 

145 

Nervous 

Vagotonic 

92 

158 

Nervous 

Sympatheticotonic 

1 

158 

Nervous 

Sympatheticotonic 

140 

158 

Tuberculosis, glaucoma 

Vagotonic 

169 

158 

Sj’philis, Bueiger’s disease 

Sympatheticotonic 

101 

15S 

Sensitized 

Sympatheticotonic 

15S 

163 

Hodgkin’s disease 

Sympatheticotonic 

96 

167 

Cardiovascular renal condition 

Vagotonic 

84 

167 

Cardiovascular renal condition 

Sympatheticotonic 

143 

171 

Pellagra 

Sympatheticotonic 

85 

171 

Fever, unlmoivn ongin 

Vagotonic 

116 

175 

Urticaria 

Vagotonic 

153 

175 

Glaucoma 

Sympatheticotonic 

152 

175 

Sensitized 

Vagotonic 

98 

175 

Cardiovascular renal condition 

Vagotonic 

139 

175 

Urticaria 

Vagotonic 

64 

180 

Normal (nervous) 

Sympatheticotonic 

154 

180 

Glaucoma 


Average 

162 

Total 

10S,9V 


REACTIVITY TO EPINEPHRINE THE WHEAL 

The aveiage diametei of the wheals due to epinephrine of oui 
group of 100 “noimal” men is 19 2 mm , and theie appear to be rela- 
tions to the calcium level, the Kromayei lamp erythema time, the basal 
metabolic late, the pulse pressure and the weight/length ratio 


Table 40 — The Results of Exammatious of the Twenty Pei sons Shozving the 
Smallest Wheals on the Inti acutaueous Injection of Epinephi me Hydi ochloi ide 


Indi 

Mdual 

Epine- 

phrine, 

Wheal 


Cal 

cium. 

Mg 

Nromajer 

Eight 

Ervthema 

Time, 

Pulse 

Carbon 

PioMde 

Com- 

bining 

Ice 

Reac- 

tion 

Time 

Number 

Mm 

Diagnosis 

Mm 

Bate 

Pover Seconds 

135 

12 4 

Changes in capillaries, nervous 

11 9 

75 

88 

54 n 

18 

49* 

12 4 

Cardiovascular renal condition 

11 

330 

60 

591 

15 

81* 

14 

Cardiovascular renal condition 

84 

90 

76 

57 

45 

161 

14 

Glaucoma 

917 

75 

88 

49 4 

12 

77* 

14 

Sensitized 

10 8 

240 

S2 

606 

35 

144 

14 4 

Pellagra 

98 

120 

92 

54 4 

10 

80* 

14 8 

Nervous 

8 

100 

64 

53 2 

30 

124 

15 2 

Arthritis 

10 5 

90 

98 

53 7 

10 

137 

15 4 

Glaucoma 

SI 

130 

78 

519 

30 

65* 

15 8 

Cardiovascular renal condition 

98 

ISO 

63 

531 

13 

160 

16 

Glaucoma 

10 86 

70 

68 

62 7 

10 

87* 

16 

Normal 

84 

90 

70 

55 4 

IS 

139 

16 

Urticaria 

97 

120 

104 

50 

8 

84* 

16 4 

Cardiovascular renal condition 

10 

90 

80 

531 

20 

143 

16 6 

Wassermann reaction -f-h-f-, pcllagia 

97 

110 

118 

DO 4 

15 

118 

16 8 

Arthritis 

12 2 

110 

72 

54 

12 

24* 

16 8 

Healed tuberculosis 

117 

120 

78 

53 7 

20 

91* 

16 8 

Cardiovascular renal condition 


150 

76 

589 

4) 

165 

16 8 

Glaucoma 

10 

SO 

110 

53 9 

5 

167 

17 

Glaucoma 

12 

120 

84 

47 9 

5 

Aaernges 

; 15 5 


101 

124 

82 

54 6 

18 8 


* One of group of 100 “nornnl” men 






Chart 16 — The diameter of the wheal m the reaction to epinephrine of normal persons and patients with various cluneal conditions 


Table 41 — The Results of Examinations of the Twenty Pei sons Showing the Laigest Wheals on the 

Inti acutaneous Injection of Epinepht me Hydiochlotide 
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PETERSEN-LEFINSON— CLINICAL RESPONSE TO TESTS 261 

When we include oui entire material and examine the lesiilts, some 
of these coiielations are maintained The differences in calcium levels 
are not marked, but the Kiomayei lamp erythema time is shortened m 
the group with the largei wheals and the difference between the groups 
111 the CO, combining power is well marked, as is that m the ice reac- 
tion time (tables 40 and 41) 

Theie are no apparent corielations with blood sugai level, the blood 
pressure, the pulse piessure or the vascular leactions to epinephrine 
The pulse rate is somewhat increased in the gioup with the smallei 
wheals 

Chart 16 shows the truly “noimal” persons scattered over the 
entire length of the curve There appear to be no coi relations with 
the cases of healed or active tuberculosis (roentgenologic evidence) nor 
with the cardiovascular renal conditions 

REACTIVITY TO EPINEPHRINE THE FLARE 

The flaie from epinephrine is, as has been shown m chait 1, coiie- 
lated with a number of othei reactions Thus, it is larger in persons 
with more calcium, more sugar, higher skin resistance, less globulin 
and greater vascular reaction to epinephrine The leactions to thyioxin 
are not closely i elated, but the flaie due to morphine increases with 
increase in the flare due to epinephrine 

These observations made on the “normal” gioup are all confirmed 
when our averages include the clinical material In tables 42 and 43, 
the coriesponding results are tabulated for the groups with the greatest 
and the smallest flares It will be noted, among othei things, that theie 
aie more persons with pnmaiily sympatheticotonic reactions in the 
group with the large flares 

Chart 17 indicates that our truly “normal” gioup, as well as the 
group showing roentgenologic evidence of healed tuberculosis, are 
scattered over the entiie curve, while moie of the group with roentgeno- 
logic evidence of active tuberculosis appear at the lower end of the 
curve The groups with cardiovascular renal conditions ofifei nothing 
that IS characteristic, but the gioup with exophthalmic goiter appears 
to have smaller flaies in contradistinction fiom the group with 
glaucoma The “neivous” peisons appaiently are more apt to have 
laige flares 




Chart 17 -The radius of the flare in the reaction to epinephrine of normal persons and patients with various clinical conditions 






Table 42— T/ic Results of Examinations of the Tzventy Poisons Shozving the 
Smallest Flaies Following the Intiacntaneously Injection of Epinephiine 

Hydi ochloi ide 


J= c- 

I S 

^ c 

% i 

n3 




a 


a 

SB 


Diagnosis 


S5* 1 8 Dever 
108* 2 1 Tuberculosis 

124 2 G Heart disease, arthritis 

135 3 2 Nervous 

98* 4 Cardiovascular renal 
condition 

110* 4 2 Healed tuberculosis 
47* 5 2 Healed tuberculosis 
130* 5 4 Cardiovascular renal 
condition 

121 5 6 Arthritis defonmns 

101* 5 6 Healed tuberculosis 
107* 5 8 


56* 

94* 

14* 

104* 


Cardiovascular renal 
condition 

5 8 Tuberculosis 

6 Normal 

6 2 Tuberculosis 

62 Cardiovascular renal 

condition 
117 6 2 Syphilitic arthritis 

115* 6 2 Cardiovascular renal 

condition 

81* 6 4 Healed tuberculosis 

95* 6 2 Cardiovascular renal 

condition 

153 6 5 Glaucoma 


5 07 Averages and totals 
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12 
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* One of group of 100 “normal” men 
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172 

16 

Raynaud’s disease 

13 

76 


0 08 
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Sympatheti 

+57 

22 4 
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cotonic 




168 

16 

Orthostatic albummuria 

94 

45 

13 

016 

105 

Vagotonic 

+ 4 

18 

0 
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14 7 

■Wassermann reaction +, 

87 

C5 

20 

023 

no 

Sympatheti 

+14 

IS 

7 5 
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glaucoma 






cotonic 




14 2 

Glaucoma 

12 

81 

27 

0 85 

137 

Sympatheti 
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17 
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36* 

14 2 

Cardiovascular renal con- 

12 1 

90 

33 
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104 

Vagotonic 

22 

20 8 

IS 



dition 









150 

14 

Glaucoma 

12 

82 

15 

0 22 

140 

Vagotonic 

+ 6 

17 

95 

86* 

14 

Nervous 

12 6 

94 

40 

036 

118 

Vagotonic 

—12 

18 8 

19 6 

45 

13 6 

Glaucoma 

10 1 

70 

55 

0 35 

136 

Sympatheti- 

-443 

IS 

0 

41* 


Normal 






cotonic 




13 2 

98 

70 

50 

0 26 

no 

Vagotonic 

+26 

24 

18 8 

46* 

13 2 

Inanition 

13 8 

01 

30 

17 

140 

Sympatheti- 

+15 

212 

16 2 

161 
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Glaucoma 
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20 
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17 5 
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13 
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98 
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0 80 

lOO 
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15 8 

19 8 

165 


dition 






cotonic 

13 

Glaucoma 

10 

80 

16 

018 

170 


1f> s 

14 5 
13 6 

21* 

12 6 

Cardiovascular renal con- 
dition 

10 2 

72 

20 

0 74 

140 

Vagotonic 

0 

232 

15* 

126 

Healed tuberculosis 

121 

70 

20 

019 

128 

Sympatheti 

13 

23 2 

12 4 

33 

24* 

21 6 
12 6 

Normal 

Healed tuberculosis 

10 

117 

75 

81 

42 

00 

0 34 
019 

116 

116 

cotonic 

Vagotonic 

Sympatheti 

— 8 
50 

20 4 
16 8 

15 2 
27 2 

173 

12 5 

Tumor of the cord 

10 5 

SO 

6 

0 09 

106 

cotonic 

Sympatheti- 

23 

21 

p 

SO* 

124 

Nervous 

8 

09 

33 

160 

116 

cotonic 

Vagotonic 

+ 7 

14 8 

19 2 



13 95 Averages and totals 

10 r 

74 

30 

0 562 

121 5 

11S,8V 

+20 

19 

13 


One of group of 100 “normal” men 
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REACTIVITY TO THYROXIN THE WHEAL 

The Size of the wheal due to thyroxin, as has been shown in 
table 1, IS related to the inflammatory index, to the potassium level 
and to the K/Ca ratio, as well as to the amounts of the globulins 

When we examine the inclusive material, %ve find these conclusions 
confirmed, as becomes evident from a survey of the results of the 
examinations in twenty cases of the smallest and twenty of the largest 
wheals (tables 44 and 45) 

Chart 18 shows the wide range of the purely normal as well as of 
the groups with roentgenologic evidence of healed tuberculosis, but 
also makes evident the fact that the groups with roentgenologic evidence 
of active tuberculosis are apt to have the larger wheals 

The cardiovascular renal groups show no clear-cut relation, unless it 
IS that the arteriosclerotic changes have not been made apparent in 
those with the small wheals 


Table 44 — The Results of Evavnnahons of the Twenty Pei sons Showing the 
Smallest Wheals Following the Intiacutaneous Injection of Thyroxin 


Indi- 

vidual 

ThyroMn, 

Wheal, 

Inflam 

matory 

Potas- 

sium, 

E/ Ca 

Globuhn, 

Xumber Nm 

Diagnosis 

Index 

Mg 

Ratio 

Mg 

49* 

42 

Cardiovascular renal condition 

11 

25 2 

229 

17 

116 

V 

Urticaria 

17 

10 4 

194 

40 

33 

5 4 

Epilepsy 

10 

261 

2 73 

45 

64* 

62 

Nervous 

10 

16 6 

1S4 

22 

41* 

62 

Normal 

91 

21 2 

216 

50 

40* 

62 

Changes in capillaries 

66 

IS 7 

173 

44 

90* 

62 

Nervous 

7 6 

14 5 

1 34 

33 

3* 

6i 

Healed tuberculosis 

11 1 

16 7 

1 47 

23 

24* 

66 

Healed tuberculosis 

11 6 

24 8 

212 

60 

26* 

72 

Syphilis 

11 

26 6 

2 61 

35 

29* 

72 

Normal (bile in urine) 

10 7 

23 9 

2 39 

50 

23* 

72 

Healed tuberculosis 

111 

286 

219 


21* 

72 

Cardiovascular renal condition 

9 

25 6 

2 51 

20 

34* 

72 

Changes in capillaries 

7 7 

27 7 

2 89 

25 

2S* 

74 

Healed tuberculosis 

10 6 

24 1 

219 

42 

36* 

74 

Cardiovascular renal condition 

72 

26 3 

217 

33 

39* 

76 

Syphilis 

0 S 

IS 

1 91 

43 

4S* 

8 

Syphilis 

97 

27 0 

2 87 

40 

121 

8 

Arthntis deformans 

11 5 

20 2 

2 27 

SO 

79* 

82 

Ulcer 

57 

20 

1 78 

50 

Averages 6 75 


97 

22 5 

217 

369 


* One of group of 100 “normal’ men 





Chart 18 — The diameter of the wheal in the reaction to thyroxin of normal persons and patients with various clinical conditions 




Table 45 — The Results of Eiaimnahons of the Twenty Pei sons Showing the 
Lai gest Wheals Following the Inti aciitaneous Injection of Thyroxin 
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♦ One of group of 100 “normal” men 


REACTIMTY TO THYROXIN THE FLARE 

In seventy-five persons, the intracutaneous injection of tltyroxin pro- 
duced no flare This group includes the majority of the persons with 
glaucoma (eleven) Among those with flares, the “nerv^ous” persons are 
numerous No tables based on extremes have been prepared because 
of the large numbei of those with negative reactions (chart 19) 



Chart 19 — The radius of the flare in the reaction to tl^roxin of normal per^ 
sons and patients iMth ^arlous clinical conditions 




IV THE PATIENT WITH EXOPHTHALMOS AND 
THE NERVOUS PATIENT ■' 


In a pievious communication, we called attention to the fact that the 
bhstei time of the patient with exophthalmos is considerably shortened, 
and that the peimeability of the capillaries of the skin, as measured by 
the relative amount of protein m the blister, is markedly increased ^ 

It is a well known clinical obseivation that the skin of the patient 
with exophthalmos is thinnei and more transparent than that of a normal 
person, and vasomotor lability is plainly evidenced by the rapid flushing 
and pallor The aiterioles, as well as the capillaiies, aie dilated The 
functional status of the skin is one of exaggerated activity involving 
both the radiation of heat and evaporation It has recently been shown 
that the secretory activity of the sweat glands of the skin is conti oiled 
by a skin plexus laigel}'^ independent and locally autonomic, although 
the sympathetic nerves are commonly legarded as the neives having 
to do with secretory functions We have used the teim parasympathetic 
status to designate this condition of activity of the skin foi leasons 
discussed elsewhei e - 

Among our group of patients there have been twelve with 
typical exophthalmos, as well as one patient with hyperthyroidism 
associated with carcinoma of the thyroid, and one patient who was being 
treated with thyroid extract (basal metabolic rate +31) following a 
thyroidectomy In six of the patients, we weie able to cany out a 
complete reexamination several months after the thyroidectomy 

CLINICAL HISTORIES OF '"SYMPATHETICOTONIC" PATIENTS AND PATIENTS 

WITH EXOPHTHALMOS 

Case 9 — A white man, aged 36, had become ill with palpitation and tachycardia 
fourteen months previous to the examination He had lost 10 pounds (4 5 Kg ) 
Eight months later, he had a similar attack Occasionally, he had night sweats 
He had a rather coarse tremor On exertion he showed slight dyspnea At the 
time of examination, he had the papular and pustular lesions of acne The con- 
junctivae were slightly injected A few cervical glands were palpated below the 
angle of the jaw, and there was a light contraction of the superclavichlar fossa 
The blood pressure was 132 systolic and 86 diastolic The basal metabolic rate 
on December 24 was + ^4, and on December 28 was + 49 There was no exoph- 
thalmos In this case, the disease was mild 


In collaboration with Dr Lmdon Seed of the Department of Surgerj^ Uni- 
versity of Illinois College of Medicine 

1 Petersen, W F Permeability of Skin Capillaries in Various Clinical 
Conditions, Arch Int Med 39 19 (Jan ) 1927 

2 Petersen, W F, and Muller, E F Splanchnoperipheral Balance Durino- 
Chill and Fever, Arch Int Med 40 575 (Nov ) 1927 
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Case 11 — A white man, aged 46, had been nervous, with tach}xardia and 
sweating for the past eight months He had a tremor, and was dyspneic He had 
been irritable for about a year There was no exophthalmos The pulse rate 
was 80, the blood pressure was 120 systolic and 60 diastolic His normal weight 
was 176 pounds (798 Kg ) , at this time it was 136 pounds (61 7 Kg ) The neck 
shoved a soft fulness in the region of the thyroid gland The presence of exoph- 
thalmos was questionable The heart seemed to be heaving somewhat, but no 
murmurs were apparent The x-ray diagnosis was m 5 mcarditis The urine was 
normal The basal metabolic rate was -1-42 In this case, the disease was mild 

Case 16 — A white man, aged 33, had been sick for ten months His illness 
had begun with nervousness, tremor, fatigue, palpitation and occasional nausea 
At the time of observation, the patient was feeling better, but still had some 
d 3 ^spnea His normal weight was 152 pounds ( (68 9 Kg ) , at the time of the 
examination it was 124 pounds (56 2 Kg) The pulse rate was 90, the blood 
pressure was 133 systolic and 70 diastolic He showed no exophthalmos The 
thjroid gland was diffuselv enlarged A s 3 'stohc murmur was heard over the 
aortic ralve A trace of albumin was found in the urine The basal metabolic 
rate vas -f- 20 Clinically, the case was debatable The results of tlie laborator 3 ’^ 
examinations vere also doubtful The albumin/globuhn ratio was high ’(56), 
and there was a possibility of tuberculous activit 3 ' in the right apex that would 
account for some of the symptoms 

Case 22 — A white man, aged 58, had become ill, three months previous to 
examination, with tremor, palpitation, nervousness, loss of strength and excessive 
perspiration The blood pressure was 134 systolic and 64 diastolic There was 
no exophthalmos A moderatel 3 '- large diffuse tliyroid gland of firm consistency 
was noted The urine was nonnal The basal metabolic rate was -f- 44 The 
pulse rate was 100 The x-ray diagnosis was heart, large, mitral lesion (^) 
In this case, the disease was mild 

Case 119 — A white woman, aged 43, had felt a marked general weakness for 
two years, she perspired easily During this time she had lost 20 pounds (9 Kg), 
despite a good appetite She had a slight enlargement of the thyroid gland 
At tlie time of the first examination, the basal metabolic rate was -f- 13 and the 
pulse rate 82 In addition to the endocrine disturbance, she gave some evidence 
of hawng arthritis deformans (x-ray diagnosis) No exophthalmos was observed 
In this case, the disease Avas mild 

Case 31 — A white woman, aged 42, began to have a swelling of the thyroid 
two years previous to examination At the times of menstruation she had nausea 
and vomiting Avith increased hemorrhage The illness had commenced with ner- 
vousness, after the birth of her sixth child, and had been particularly accentuated 
during her ser^enth pregnancy She had diarrhea occasionally, and tremor She 
had lost 44 pounds (20 Kg ) in the last ten months Her normal weight was 175 
Her weight at this time Avas 138 pounds (62 6 Kg ) She had a nervous break- 
doAA'n three Aveeks before examination The blood pressure Avas 115 s3Stohc and 
75 diastolic No exophthalmos Avas observed The thyroid gland Avas soft and 
the right lobe and the isthmus Avere particularly enlarged The urine Avas normal 
The basal metabolic rate on Januar 3 27 Avas -f 73, and on January 31, -f 44 
In this case, the condition Avas moderately severe 

Case 51 —A Avhite Avoman, aged 58, had become ill four months prior to exami- 
nation, Avith a loss of 50 pounds (22 7 Kg ) in Aveight, nervousness, the sensation 
of Avarmth and palpitations She had vomited occasionally, and had had diarrhea 
There Avas slight exophthalmos and the thyroid gland Avas moderately enlarged 
A tremor Avas present The urine AA'as negative The basal matabolic rate on 
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February 19 ^\as + 67 The blood showed a sugar value of 120 mg , a nonprotein 
nitrogen value of 32 mg, and a urea value of 17 mg The Wassermann reaction 
was negative In this case, the disease was moderately severe 

Case 58 — A white woman, aged 39, began to have a swelling of the thyroid 
gland four years prior to examination Her illness dated back one year to a time 
when she grew irritable She perspired freely and had a tremor Exophthalmos 
was marked There had been little loss of weight and the appetite was good 
The goiter felt firm The urine was normal The basal metabolic rate was + 94 
on March 23 and + 80 on March 24 The Wassermann reaction was negative The 
blood sugar was 100 mg The nonprotem nitrogen w^as 32 mg In this case, 
the condition was moderately severe 

Case 159 — A white man, aged 53, became ill in November, 1925, he felt weak, 
and lost 45 pounds (204 Kg) After that he had periods of nervousness 
Exophthalmos and tremor were noted (July, 1927) in the dispensary and a myo- 
carditis was suspected (pulse rate, 96, blood pressure, 124 systolic and 60 diastolic, 
dyspnea, and diastolic murmur at the base) On August 2, the basal metabolic 
rate was -f- 42 , it w^as the same in October, 1927, when w'e made our examination 
At this time the patient was improving 

Case 125 — A white woman, aged 29, began to be ill, eleven months prior to 
examination, w ith palpitation, w'eakness, loss of 57 pounds (25 9 Kg ) m weight, 
nervousness and excessive perspiration The illness in question began wuth nausea 
and vomiting Exophthalmos was present There was a diffuse, soft enlargement 
of the thyroid gland The urine w'as normal The basal metabolic rate on July 2 
was 4-58, on July 23, -1-85, and on July 27, -4- 59 The blood pressure was 
170 systolic and 85 diastolic The pulse rate was 140 This was a severe case 

Case 126 — A white man, aged 21, began to be ill, four months prior to exami- 
nation, with nervousness, tremor and loss of strength His normal weight was 
157 pounds (72 1 Kg ) and he had lost about 20 pounds (9 Kg ) He felt weak 
and perspired freely The blood pressure was 142 systolic and 60 diastolic, the 
pulse rate was 112 There w'as moderate exophthalmos and diffuse general enlarge- 
ment of the thyroid The urine was normal The basal metabolic rate on July 2, 
1927, W'as -f- 25 The sugar was 83 mg , the nonprotem nitrogen, 37 mg This 
was a severe case 

Case 131 — ^A wdiite woman, aged 59, began to be ill, sixteen months prior 
to examination, with nervousness She had a nervous breakdown one year before 
examination, together with palpitation and the feeling of warmth, occasional 
vomiting and diarrhea Her loss in weight had been 80 pounds (36 3 Kg ), i e, 
from 204 to 118 pounds (92 5 to 53 5 Kg) There w'as a moderate enlargement 
of the thyroid gland and slight exophthalmos The urine showed a trace of 
albumin The basal metabolic rate on July 15 was -}- 88 In this case, the disease 
W'as severe 

Case 57 — A white woman, aged 38, commenced being ill with palpitation six 
months before examination For three months prior to examination she had been 
nervous and weak, had perspired readily and had lost 40 pounds (181 Kg) 
She had been nauseated for about two months Exophthalmos was not marked 
The urine w-as normal The basal metabolic rate was -f- 150 A goiter had been 
removed three months previous to examination About Jan 1, 1927, the patient 
began to feel weak and noticed lacrimation, impaired vision and slight swelling 
of the face The patient returned on March 7 with some evidence of myxedema 
She W'as given a course of treatment with thyroid extract Our examination was 
made on February 22, at this time, the effect of the thyroid extract was apparent 
m a basal metabolic rate of -f- 31 
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Case 123 —A white woman, aged 68, had had a carcinoma of the uterus fifteen 
3'ears previously, which was removed Four 3^ears prior to the examination, she had 
had a malignant tumor of the th3'roid gland, which she subsequently had had 
removed three times At the time of the examination, she suffered from d3spnea 
caused by the growth, considerable loss of weight during recent months and some 
evidence of hyperthyroidism The roentgen examination of the chest revealed a 
large heart and aortitis The blood pressure was 182 systolic and 100 diastolic 
The tumor was regarded as inoperable No exophthalmos was noted The symp- 
toms in this case were mild 

In table 1, we have grouped the results of the vaiious examinations 
earned out in these cases, the first five cases being mild, the next four 
moderately severe and the last group severe 

Foi purposes of comparison with the normal, we present in table 
2 the aterages foi twenty normal persons, six patients with exoph- 
thalmos before and after opeiation, ten “sympatheticotonic” ® patients 
and twelve “nervous” persons 

In table 3, the individual leactions of six patients with exophthalmos 
before and after operation are shown 

COMMENT 

Bhstei Time — As previously shown,*^ the canthaiides bhstei time 
is markedly shortened in the patients with exophthalmos We presume 
that this IS, in general, due to the increased parasympathetic status of 
the periphery Following removal of the thyroid gland, the blister time 
IS lengthened Seemingly, the blister time is not necessarily related to 
the basal metabolic rate, foi in case 123 (carcinoma with hyperthy- 
roidism, basal metabolic rate -f 48), the blister time was not shortened, 
nor was it in case 57 (therapeutic hyperthyroidism following 
insufficiency due to thyroidectomy, basal metabolic rate -}-31) On 
the other hand, in case 22, thyroidectomy was followed by a considerable 
shortening of the blister time, despite the lowering of the basal metabolic 
late to -f- 3 The patient m this case gave other evidence of continued 
autonomic disturbance 

Peimeahility of Capillaues — The relative amount of protein piesent 
in the blister is high in the case of exophthalmic goiter We regard this 
as evidence of inci eased capillary permeability^ It will be observed 
that both the “sympatheticotomc” and the “nervous group” approach 
the patients with exophthalmos in this respect Following thyroidec- 
tomy, permeability is diminished in all cases Both the hypeithyioidism 
associated with carcinoma and that following treatment with thyroid 

3 Petersen, W F, and Levinson, S A Arch Int Med 42 256 (Aug) 1928 

4 Petersen, W F, and Wilhs, D A Capillary Permeability and Inflam- 
matory Index of Skin m Normal Person as Determined by Blister, Arch Int 
jMed 38 663 (Nov ) 1926 



PETERSEN-LEVINSON— EXOPHTHALMOS 


273 


extract aie associated with high peimeabihty The increase in peiniea- 
bihty seems diiectl} lelated to thyioid activity in some way, but not 
necessarily with the factoi that is lesponsible foi the inciease in basal 
metabolic rate In case 16 (in which the basal metabolic rate did not 
change following thyi oidectomy) the capillaiy peimeabihty diminislied 
On the othei hand, in patient 119 (aithiitis deformans, adenoma of the 
thyioid, basal metabolic rate +34) the permeability was low, but the 
patient had some of the symptoms of hypeithyioidism 

Calcium — Contrary to the obseivation of Kylin ° and Leichei,® we 
have, in general, found an inciease in the calcium of the seitim, the 
average for our twelve cases is 104, and foi the six cases studied 
before and aftei opeiation the lespective values aie 113 and 9 Our 
lesults agree with those of Jacobsohn and Rothschild Heizfeld and 
Neuburger ® leported conflicting lesults Whether oi not the high calcium 
level IS paitly lesponsible for the sympafheticotonic effects we cannot 
state It has been pieviousl}'- demonstiated that calcium is lost fiom 
the bod} duiing treatment with thyioid (Bolaffio, Tedesco and Falfa°) 

Potassium and the K/Ca Ratio — ^As the potassium is increased 
proportionally to increase in calcium, the K/Ca ratio remains aj^proxi- 
mately at 2 Aftei thyi oidectomy, the potassium level drops with the 
calcium level and the latio remains constant At the operation, both 
upper parathyroids were removed, with approximately two thuds of 
the thyroid tissue 

Albumin / Globulin Ratio — In severe cases there is a consideiable 
increase in serum globulin We doubt whether this is a specific effect, 
because it occurs so frequently in severe intoxications Following 
thyroidectomy, the albumin again increases In sympatheticotonic 
persons the globulin shows a slight increase ® 

Neither the change in the calcium and the potassium levels nor the 
change in the albumin/globuhn ratio is due to changes in the concen- 
tration of the serum, for we find that the serum pioteins aie, if anything, 
more concentrated after the thyroidectomy Similar changes weie 
leported by Frowem 

Kiomayei Light Eiythema Tune — In patients with exophthalmos, 
the time of the appearance of the eiythema following application of the 
Kromayer light is somewhat shortened following thyroidectomy This 

5 Kylm, E Acta med Scandinav, 1928, suppl 19, p 1 

6 Leicher, H Deutsches Arch f khn Med 141 85, 1923 

7 Jacobsohn, M , and Rothschild, F Ztschr f khn Med 105 417, 1927 

8 Herzfeld, E , and Neuburger, J Munchen med Wchnschr 71 1324, 1924 

9 Bolaffio, Tedesco and Falta Wien khn Wchnschr 22 1059, 1919 

10 Frowein, W Ztschr f d ges exper Med 24 162, 1921 



274 


ARCHIVES OF PATHOLOGY 


IS even maikedly apparent in one patient (no 51) in whom no eiytheina 
appeared befoie operation, but after operation it appeared in 100 
minutes 

Reaction to Ice — The shortness of the Kromayer light erythema 
time IS paialleled by the rapidity of the appearance of erythema follow- 
ing the local application of ice Possibly, the lessening of the peripheral 
sympathetic tonus accounts for the more rapid reaction, although the 
so-called “paras3aupathetic” person shows little difference from the 
“sympathetic” person in this i eaction ^ 

Resistance of Skin to Elect) ic Ciiiient — rather striking difference 
exists in the resistance of the skin to electric current This is somewhat 
1 educed in exophthalmic goiter (a similar obseivation was made by 
Richter but after opeiation it leturns to normal Whether this 
response is modified by the enhanced sweating of the patient with exoph- 
thalmos we leave undetermined Lneg and Grassheim studied the 
electric condensation values of the skin These, too, are altered in 
exophthalmic goiter 

COn Combining Powei — The CO, combining power is slightly low- 
eied before, and leturns to a supernormal level after thyroidectomy 
This IS in agreement with the determinations of Hollo and Weiss, ^ 
Morros and Walinski and Herzfeld 

hit) aciitaneous Reactions to Phai niacologic Substances — The reac- 
tions of the skin to pharmacologic substances are of some interest As 
compaied with the reaction of a normal person, the wheal due to 
epinephrine hydiochloiide in a patient with exophthalmos is somewhat 
increased and the flai e lessened , the wheal and the flare due to morphine 
are diminished, the wheal due to thyroxin is diminished, but the flaie 
IS inci eased , the wheal and the flare due to caffein are diminished After 
opeiation there is a distinct reversal in the reaction to epinephrine in 
that the wheal is again diminished, but the flare increased In the 
1 eaction to morphine, the wheal is again increased, but the flare is 
decidedly conti acted, the same being true in the reaction to thyroxin 
That these changes are associated with hyperthyroidism and not neces- 
sarily with the associated autonomic changes which are by some assumed 
to underly the pathologic alterations seems indicated from the reactions 

11 Richter, C P Electrical Skin Resistance, Diurnal and Daily Variations 
in Psychopathic and in Normal Persons, Arch Neurol & Psjchiat 19 488 
(March) 1928 

12 Lueg, W , and Grassheim, K Klin Wchnschr 7 647, 1928 

13 Hollo, I , and Weiss, S Klin Wchnschr 3 163, 1924 

14 Morros, J S Arch Endocrinol i 279, 1926 

15 Wahnski, F , and Herzfeld, E Munchen med Wchnschr 73 2153, 1926 
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of the skin in patient 123, which, in general, agree with the obseivations 
of the other patients with exophthalmos This particular patient was 
suffering fiom caicinoma of the thyroid gland and not from true 
exophthalmic goiter, there being presumably no underlying oi preceding 
autonomic disturbance 

« 

PREOPERATIVE AND POSTOPERATIVE REACTIONS 

When one examines table 3 showing the reactions before and after 
thyroidectomy, it becomes appaient that a dissociation of certain of the 
reactions exists 

In case 16, for instance, thyroidectomy was not followed by clinical 
improvement The basal metabolic rate remained unchanged (+20), 
the weight diminished, the patient felt weak and a model ate tremor 
persisted It will be noted that the blister time remained practically 
unaltered, as did the time of the reaction to ice 

The reaction of the skin to Kiomayer light, the lesistance to electrical 
cuirent and the reaction to morphine followed the typical courses, the 
capillary permeability diminished and all the chemical and cardiac 
reactions returned towaid the normal 

In case 22, on the other hand, the basal metabolic rate was loweied, 
and the weight of the patient increased, nevertheless, some of the 
reactions of the skin showed a distinct abnormality Thus, the blistei 
tune was shoit, the lesistance of the skin to electric current was 
diminished, and the reaction to morphine was reversed, the reaction to ice 
was prolonged and the reaction to the Kromayer light was unaltered 
The permeability of the capillaries, however, showed normal diminution 
Chemically, the only deviation was an increase m potassium instead of 
a diminution Clinically, this patient improved 

It seems obvious that one cannot make merely an augmented secretion 
from the thyroid responsible for all alteiations m these autonomic 
reactions, because if this were the only factor, all of them should return 
toward the normal after operation, while, as may be observed, there is 
sometimes a distinct difteience in the reactions — for example, in one 
case the return of the basal metabolic rate to normal, and in the othei 
a persisting increase in the rate 

If one now examines table 2 and compares the results of the 
examinations of the normal persons with the results of the examinations 
of the group with exophthalmos before and after operation, it becomes 
evident that, despite the restoration of weight, the normal basal metabolic 
rate and the relief of clinical symptoms, decided alterations of the 
reactions of the skin are still manifest Thus, the resistance of the 
skin to electric current remains low , the ice reaction time and 
the Kromayer light erythema time are short, the red flare of the 
reaction to epinephrine is increased, while that of the reaction to 
morphine is diminished , the wheal in the reaction to thyroxin is 
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inci eased Avhile the flare is diminished, and m some cases, the flaie in 
the reaction to caflfem seems also inci eased 

CLINICAL IIISrORIES OP THE NER^OUS PATIENTS 

111 the nervous gioup, oui material consists ot four persons fiom 
the so-called “normal” series, three medical students and a small num- 
ber of pel sons studied in the Research Hospital We have not sought 
to examine a large senes of neurasthenic persons, but have merely 
giouped the persons who came undci obseivation in the loutine study 
in whom neivousness played a large role in the symptom complex 
(table 4 ) 

Case 80 — An electrician, an American, aged 29, had a distinct tremor and felt 
nervous The onset had followed an explosion in a mine in 1924 He had had 
urticaria in 1922 He was a moderate smoker 

It is to be noted that the capillaries were ver}-^ permeable , the calcium level was 
potassium levels were low, as was the K/Ca ratio, the capillaries of the skin 
showed some granulation , the flares about the sites of the intracutaneous injec- 
tions of pharmacologic substances were wide, the reaction to ice was delayed and 
faint, the resistance of the skin to electric current was high, the erythema 
resulting from the application of the Kromajer light was marked 

Case 92 — A medical student, Jewish, aged 22, was nervous, sweated easily 
and had an occasional tremor He suffered from lassitude and inability to 
concentrate He had a bowel movement once or twice a week 

It IS to be noted that the capillaries were very permeable , the calcium level was 
low, while the K/ Ca ratio was high , the reaction to epinephrine was strongly 
sympatheticotonic , the flares of the reactions to pharmacologic substances were 
all wide, and the reaction to the Kromayer light was faint 

Case 135 — A tailor, Jewish, aged 29, felt nerv^ous and weak, and had had some 
night sweats and some loss of weight (12 pounds [5 4 Kg] in one year) The 
basal metabolic rate was + H This patient was under observation in the Research 
Hospital for possible exophthalmic goiter 

It IS to be noted that the capillaries showed increased permeability, the K/Ca 
ratio (18) was somewhat lowered, the globulins were increased, occasional 
granular casts were observed in the urine, the capillaries of the skin showed 
evidence of a beginning granulation and beading, the reaction to epinephrine was 
“vagotonic”, the flares of the pharmacologic skin reactions were diminished, and 
there were roentgenologic evidences of a probably healed tuberculosis 

Of these three cases, therefore, only the third gave evidences of 
organic disturbances (granular casts), but in all of them there was 
high permeability of the capillaries, as well as an alteration of the cal- 
cium level or the K/Ca ratio 

In the next four cases, a moderate increase of capillary permeability 
was shown 

Case 5 — A housewife, Jewish, aged 48, the wife of patient 6, had vague pains 
all over the bod}'', and was nervous 
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It IS to be noted that the calcium level was high, but the K/Ca ratio was 
within normal limits, there was a trace of albumin in the urine, and the heart 
and aorta appeared large on roentgen examination 

Case 109 — A spinster, American, aged 42, became weak after unilateral 
ovariectomy fifteen 5 ^ears prior to examination Following this, she was nervous, 
had palpitation, perspired excessively and spent much time in bed because of 
weakness One sister had hyperthyroidism 

It IS to be noted that the potassium level and the K/Ca ratio were out- 
standingly low , the basal metabolic rate of -(- 55 was questionable, the test being 
unsatisfactory because the patient was extremely nervous , the pulse rate was 
increased , the COs combining power was low , the blood cholesterol level was high , 
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the wide flare of the reaction to thyroxin was the only abnormality of the intra- 
cutaneous reactions, and the reaction to the Kromayer light was faint 

Case 2 — A school bo 3 , American, aged 12, had vasoneurosis and epilepsy 
He showed active cardiac reflex, and marked mottling of the skin due to areas of 
vasoconstriction and vasodilatation This patient is not to be considered as com- 
parable with the others of the group, but has been, nevertheless, included because 
of the general interest of his case 

It IS to be noted that the calcium level was high and the K/ Ca ratio normal , 
the Kromayer light er} theraa time was prolonged , the basal metabolic rate was 
low, the resistance of the skin to electric current was low, and the pulse rate 
was high Microscopic examination of the capillaries of the skin showed marked 
dilatation 

Case 1 — A medical student, Jewish, aged 23, was out of school because of a 
nervous breakdown He had a tremor and felt weak 

It IS to be noted that the calcium level ivas high, but the K/Ca ratio was 
normal the blood sugar level ivas high, the Kromajer light erythema time 
w as delai'ed , the resistance of the skin to electric current ivas high , the reaction 
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to epinephrine was stronglj' positive, and the flare of the reaction to thjroxin 
was increased 

The remaining si'^ patients had low capillary permeahllll^ 

Case 90— A mail sorter, American, aged 30, was nervous (said that he got 
‘‘rattled easilj”) He was sensitive to venipuncture 

A low K/Ca ratio was the only outstanding abnormality 

Case 86— A dentist, American, aged 50, had a “breakdown” four years prior 
to examination He was sufTering from alcoholism, was nervous, had lost his 
practice and was “down and out ” Occasionally, he worked as a janitor He had 
ahv'ays been the most nerv'ous one of his family His mother had exophthalmic 
goiter He had had angioneurotic edema when a student m 1900 
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It IS to be noted that he had a prolonged blister time, a low K/Ca ratio, a 
high sugar level , a vagotonic reaction to epinephrine, and inci eased flares at the 
sites of mjection of pharmacologic substances (except caffein) 

Case 46 — A carpenter, American, aged 29, a poorly developed person (from 
insufficient nutrition), fainted on venipuncture He was nervous and had head- 
aches frequently This person died a few months later at the Cook County Hospital 
from bronchopneumonia 

It is to be noted that he had a high calcium level with a low K/Ca ratio, a 
high resistance of the skin to electric current, relatively high blood pressure, with 
some evidence of abnormality of the capillaries of the skin, and an increase in 
the flares of the reactions to all the pharmacologic substances 

Case 149 — ^A plumber, American, aged 35, was nervous, had some night sweats 
and had lost some weight Recently, he had been m financial difficulties His 
mother had high blood pressure and was nervous 

It IS to be noted that The K/Ca ratio was low, the blood sugar vv^as slightl}'" 
increased, the resistance of the skin to electric current was high, and the blister 
time was prolonged 
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Case 69— A medical student, Jewish, aged 22, was nervous and had a tremor 
He felt weak on venipuncture He had had a duodenal ulcer since 1925 His 
father was nervous, with a blood pressure of 160 systolic and 170 diastolic 
His mother also was nervous, and had a blood pressure of 210, with myocardial 
degeneration 

It IS to be noted that he had a short blister time, a low K/Ca ratio, a high 
resistance of the skin to electric current , an increase in pulse pressure , marked 
flares in the reaction of the skin to the pharmacologic substances, and well 
marked clinical s 3 "mptoms of the sj'stemic reaction to epinephrine — ^pallor, headache, 
feeling of distress, etc 

Case 6 — A painter, Jewish, aged 49, was nervous, had vague pains and was 
occasionally dizzy, especially after eating The blood pressure in November, 1926, 
was 160 systolic and 80 diastolic There was a contraction in the visual fields 
indicating early optic atrophj'' (late neurosyphihs) The Wassermann reaction was 
positive The roentgen examination of the chest indicated sclerosis of the aorta, 
and large heart The patient died several monhts later from myocardial degen- 
eration 

The low K/Ca ratio and an increase in the basal metabolic rate were the most 
prominent observations, there was a trace of albumin in the urine 

COMMENT 

That the emotional states can alter the mineral metabolism was 
shown by Dresel Tomasson also studied the correlation of mental 
exatation and the mineral balance His studies, however, were made 
on psychopathic persons, as were the studies of Weston and Howard 

"Wlien we review this small senes of cases, the outstanding clinical 
complaint being nervousness (with the exception of case 2), the most 
striking observation in the blood seems to be an unusually low K/Ca 
latio Rather striking, too, is the relativel) high resistance of the skin 
to electric current — ^m sharp contrast to the observations in the exoph- 
thalmic group 

On the other hand, these persons showed an increase in the red 
flare at the site of the injection of thyroxin, similar to that found in 
the patient with exophthalmos 

While the patient with exophthalmic goiter presented a fundamental 
autonomic disturbance, and seemingly a ^Thyroid factor” not necessarily 
associated witli the same thyroid factor that increases the basal meta- 
bolic rate, the nervous patients presented mixed autonomic exaggera- 
tions, as well as varying leactions to epinephrine and an exaggeration 
of the flare due to thyroxin similar to that seen in the patients with 
exophthalmic goiter (and wdiich is diminished after thyroidectomy) 
The differentiation of the so-called cases of "autonomic imbalance” 
from exophthalmic goiter has been discussed particularly by Kessel and 

16 Dresel Klin Wchnschr 33 311, 1924 , o tvt i 

17 Tomasson, Helgi Blodets Elektrohter, Copenhagen, Levin & Munksgaard, 

^^^18 Weston, P G.andHovard M Q Determination of Sodium, Potassium, 

Calcium and Magnesium m Blood and Spinal Fluid in Manic-Depressn e Insanitj', 
Arch Neurol & Psjchiat 8 179 CA.ug) 1922 
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Hyman/® and Eason/® too, has coveied the subject, so that we need 
not dwell on it here 

We can only suggest from these limited obseivations that the mineral 
balance of the “neivous” patient is apparently altered, so that the potas- 
sium values of the seium aie sometimes low With this there appears 
to be an mciease in the capillary peimeabihty That the emotional 
state can apparently have some influence here is made probable from 
the following obseivations 

The person examined was one of the hospital technicians, a man, aged 40, 
highly intelligent and normal on physical examination He was first examined 
m December, 1926 At this period, his blister time was found to be six hours, 
and his capillary permeability 80 The pulse rate was between 68 and 72, the 
blood pressure was 120 systolic and 70 diastolic with a negligible effect following 
the injection of epinephrine hydrochloride The basal metabolic rate was — 12 
He was reexamined in June, 1927 At this time the blister time was five hours 
and the capillary permeability had diminished to 64, the blood pressure had 
diminished to 112 systolic and 70 diastolic 

We were at a complete loss to account for the high permeability of the 
capillaries first noted, until a subsequent history was given us by this person to 
the effect that during the time of the first examination he was in the process 
of losing his entire savings in a stock venture and was natiirallj under great 
mental strain 

CONCLUSIONS 

Obseivations made on a small senes of patients with exophthalmos 
leveal the following changes shoitened blistei time, increased capillary 
permeability, lower resistance of the skin to electiic current, increased 
seium globulins, inci eased seium calcium with a normal K/Ca ratio 
and a lower carbon dioxide combining powei 

After operation, a reversal of these leactions usually occuis 
The reactivity of the skin to injections of the pharmacologic sub- 
stances reveals ■definite changes before and after operation, involving 
particularly the reactions to epinephrine, moiphme and thyroxin 

From an analysis of the postoperative reactions m individual cases, 
we believe that factors other than those responsible foi the increase in 
the basal metabolic rate must be considered in the exophthalmic complex 
The so-called “nervous” patients of our senes appear to have an 
associated or underlying change in the K/Ca ratio and the group has 
a low potassium level In general, the capillaiies of the group are 
moie permeable, but there aie individual exceptions They resemble 
the patients with exophthalmos, too, in the degree of their reactivity 
to thyroxin They diftei markedly in having a higher resistance of the 
skin to electric current 

19 Kessel, L, and Hyman, H T Am J M Sc 165 513, 1923, Studies of 
Exophthalmic Goiter and Inioluntary Nervous System, Diagnosis of Exophthal- 
mic Goiter, J A M A 88 1478 (May 7) 1927 

20 Eason, John Exophthalmic Goiter, New York, The Macmillan Company 
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V PATIENTS WITH GLAUCOMA AND THEIR 
VASCULAR REACTIONS >= 


During the couise of work which Goldenbuig ^ earned out in connec- 
tion with glaucoma, the conclusion was reached that the inheient cause 
lies in alterations of the capillaiies of the ciliary body, these alterations 
consisting of an inciease in permeability (probably associated with an 
increased metabolic activity of the cells of the ciliaiy body) with a result- 
ing swelling of the bod} , a coincident shutting of the canal of Schleinm 
and an increase in the pressuie of the aqueous as a result of the continued 
production of the fluid with diminished possibilities of its propei lemoval 
It is our opinion that these alteiations may take place lapidly and paitic- 
ularly in persons who are constitutionally so oriented, the capillaries of 
the body are more labile That the A^essels of the eye may show such 
sudden swelling of the endothelium has been obseived by Lenaz - in a 
case in which the endothelial occlusion in an arterial branch was so 
great that an embolus was suspected 

Endothelial instability is found associated with ceitain endociine 
or autonomic disturbances, which only in recent years have been studied 
more intensively In the group showing this association are included 
persons with urticaiia, angioneurotic edema, hay-fevei, asthma, migiaine 
and mucous colitis, conditions m all of which distinct alterations may 
occur in the ionic equihbiium (particularly the K/Ca latio, COo com- 
bining powei, cholesterol content, etc ), alteiations not yet fully explain- 
able To this group must be added the peisons with hypeipiesis, as 
well as the ones with hypotension — which, according to Kylm,^ aie 
meiely different clinical lesponses to the same basic alteration 

During the course of the study we felt it might be of some mteiest 
to examine patients with glaucoma with particular reference to the blood 
chemistry, the general reactions of the skin and the vasculai condition 
(nhcroscopic examination of the capillaries of the skin, roentgen exami- 
nation of thoracic vessels, examination of the mine, etc ) 

We have examined in detail foiiiteen patients of the Illinois Chari- 
table Eye and Ear Infirmary The histones of these patients aie briefly 

-In collaboration with Dr Michael Goldenburg, Illinois Charitable E^e and 
Ear Infirmary, and Dr Louis Parmacek 

1 Goldenburg, Michael Illinois M J 52 474, 1927 

2 Lenaz, L Wien khn Wchnschr 39 1015, 1926 

3 K} hn, E Acta med Scandinav , 1927, supp 19, p 1 
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set forth in table 1 In making the examinations, we have earned out 
the routine described in part 1 * 

When we so analyzed oui small series wc found that every one 
piesented definite evidence of alteration referable to the vascular system 

Of the two patients who had syphilis, no 145 had distinct gianula- 
tions 111 the capillaries of the skin, albumin in the uiine and, as levealed 
by an x-iay picture of the chest, syphilitic aoititis , no 164 had granulai 
casts m the urine, and the x-ray picture revealed syphilitic aortitis 

Of the three patients who had high blood pressuie, no 154 (whose 
blood piessuie was 190 systolic and 118 diastolic) revealed an arteiio- 
sclerosis ot the aoita on roentgen exaiiiination, and gianulations of the 
capillaries of the skin No 170 (whose blood piessuie was 188 systolic 
and 96 diastolic) with a blood sugai content of 320 Mg and a basal 
metabolic rate of 33, had a pulse late of 104, and the loentgen exami- 
nation showed a definite sclerosis of the aoita No 165 (whose blood 
pressuie was 170 systolic and 100 diastolic) had hyaline casts m the urine 
and a pulse late of 110, roentgen examination showed an enlarged heait 
and a dilated aorta The rest of the patients had blood pressuie within 
the normal lange Of these, no 150 had hyaline casts in the urine and 
gave roentgenologic evidence of pulmonary fibiosis, no 153 had granu- 
lar casts in the mine and gave i oentgenologic e\idence of aiteriosclerosis, 
as well as of fluid in the chest No 137 had albumin in the urine, and the 
capillaries of the skin showed distinct dilatations No 140 had albumin 
in the urine and suffered from hay-fever, the roentgenogram of the 
chest indicated some acti\ity at the right upper apex No 141 had 
albumin in the urine, and the capillaries of the skin showed maiked 
granulations No 161 had albumin in the urine, and the capillaries of 
the skin showed marked dilatations No 148 gave a history of cerebral 
hemorrhage, the roentgenogram indicated a marked sclerosis of the 
larger thoracic vessels, and the capillaries of the skin showed marked 
granulation No 160 had asthma, in addition, the roentgenogram indi- 
cated a dilatation of the aorta, with aiteriosclerosis, and with fibiosis 
and atelectasis of the lungs No 167 had low COo combining power, 
in addition to the highest sensitivity to epinephrine observed in the 
group The capillaries of the skin revealed no marked changes 
The roentgen examination indicated an old pulmonary fibrosis and 
bronchiectasis 

4 Petersen, W F , and Wilhs, D A Capillary Permeability and the Inflam- 
matory Index of the Skin in the Normal Person as Determined by the Blister 
Arch Int Med 38 663 (Nov) 1926 
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The details of the study are collected in table 2 Immediately below 
the averages of these details, we have tabulated the aveiages obtained 
in examinations of thiity-seven noimal peisons, for comparison These 
thiity-seven weie noimal peisons and persons with roentgenologic evi- 
dence of healed paienchymal tubeiculosis (part 2) 

In all the cases of this small senes, we have established that theie 
are definite vasculai alteiations, in the foim of urinary changes, changes 


Table 2 — The Results of Cot i dative Examinations of Fomteen Patients with Glaucoma, 
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in the capillaiies of the skin, increased blood pressure, scleiosis of the 
larger thoracic vessels, oi a histoiy of disease known to be associated 
with autonomic vascular distuibances (asthma, hay-fevei) 

The inti acutaneous reactions may also be inteipieted in this direc- 
tion Thus, the flaie of the leaction to morphine is diminished, and the 
flare of the reaction to cafifeme and that of the reaction to thyioxin aie 
absent The wheal in the leaction to epinephrine, on the othei hand, is 
diminished The wheal m the leaction to thyioxm is increased 

Coinpanson of the Aveiagcs of These Results with the Aveiages foi Tlwty-Seven Noimal Persons 
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X Bay Diagnosis 


Active tuberculosis oi 
right upper lobe { 


Syphilitic aortitis ' 

Arteriosclerosis 

(aorta) 

Pulmonary fibrosis 

Slight arterioselero- 
sis, fiuid in chest 

Arteriosclerosis 

(aorta) 

Arteriosclerosis 
(aorta), bronchiec- 
tasis, emphysema ' 


Syphilitic aortitis I 

Hypertrophy of j 
heart, dilatation 
of aorta I 

Scoliosis, bronchiec- , 
tasis f 

Arteriosclerosis L 
(aorta), bronchiec i 
tasis 




VI SENSITIZED PERSONS AND PERSONS WITH 
DISEASES OF THE SKIN 

ANGIONEUROTIC EDEMA 

Case 152— A white man, American, aged 27, had a swelling of the scrotum 
two years prior to the examination The swelling lasted one day and returned 
at intervals of from three to four months for one year During a remission, the 
patient received tetanus antitoxin Four days later, his throat and tongue were 
involved Two months later, the same kind of attack occurred The last attack 
had lasted six days and was disappearing at the time of the examination 

The father had had angioneurotic edema for ten years The mother once had 
urticaria Two aunts had epilepsy The patient had suffered at various times 
from attacks of migraine and was sensitive to strawberries 

This patient, it is to be noted, had a short blister time, with increased capillary 
permeability, a distinctly vagotonic reaction to epinephrine and diminished flares 
of the reactions to epinephrine and morphine with increased flares of the reactions 
to thyroxin and caffein 

C'VSE 38 — A young Jewish druggist, aged 35, witli a history of angioneurotic 
edema, had three sisters, one of whom had epilepsy, one of whom was nervous 
and one of whom was seemingly well The father was 70 years of age and well 
The mother w’^as 65 years of age and suffered from neurasthenia This patient 
formerly had a tj'pical Sunday migraine At the time of examination, he had 
pruntis, and W'as sensitive to raspberries Formerly, ingestion of milk caused 
cramps and diarrhea Watermelon still had this effect At the time of examina- 
tion, he was without angioneurotic manifestation 

As m the previous case, we find the patient in this case showung a short 
blister time with somewhat increased capillary permeability, but no chemical 
changes The systolic reaction to epinephrine w’as vagotonic, but the pulse pres- 
sure showed an increase immediately after the injection The capillaries of the 
skin appeared swollen and were markedly red, and in some a distinct granulation 
became apparent The flares of the intracutaneous reactions (except of that to 
epinephrine) Avere all increased 

URTICARIA 

Case 171 — Menstrual Urticaria A young w oman, Jewnsh, aged 23, a labora- 
tory worker, was alert, nervous and rather irritable Her family history w'as 
negative except in relation to tuberculosis The grandfather had had tuberculosis, 
and the mother died of tuberculosis The patient had malaria in 1921 At the 
time of the examination, she had slight mitral insufficiency She had had a 
rather irregular menstrual course The urticaria, which was generalized, began 
one or two days before the menstrual period, and lasted approximately a week 
The patient was then free from urticaria during the intermenstrual period The 
patient recently had had a curettage and since then had been free from disturbance 
The comparison of the obser\ations during the menstrual period with the 
intermenstrual observations is of interest During the menstrual period, the 
permeability of the capillaries w^as increased, the potassium level, as well as the 
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K/Ca ratio, was lowered, there was less cholesterol and the systolic blood pres- 
sure and the pulse rate were higher The reaction to epinephrine was sympa- 
tlieticotonic during both periods, more so during the intermenstrual time, when, 
too, the mtracutaneous reaction to epinephrine was more marked The wheals 
of the reactions to thyroxin and caffem were larger than normal at both times 
Case 116 — A young Irish woman, aged 30, came to America four years prior 
to the examination The first attack of urticaria appeared two j’^ears before the 
examination, when she had angioneurotic edema Iwo months before, her father 
died of pernicious anemia and the attack in question dated from this time The 
urticaria was worse at night and because of the interference with sleep the 
patient was rather nervous The family liistorj' was negative On general physi- 
cal examination, the spleen was found enlarged, the icteric index was increased 
and bile was also present in the urine With minor exceptions, the urticaria had 
persisted to the time of examination No definite sensitiration could be deter- 
mined, but the skin was particularly sensitne to staphylococci The function of 
the reticulo-endothehal system, as determined by administration of a vegetable 
oil (oleokmol), seemed practically normal 

The results of the examination were as follows A strikingly short blister 
time, low permeability of the capillaries and a distinctly vagotonic reaction to 
epinephrine with the pulse pressure much increased The results of all the 
chemical examinations were within the normal limits 

Case 139 — A stenographer, American, aged 29, had vitiligo for ten years and 
urticaria for some eight weeks She had jaundice at the age of 11, for two 
weeks Of late, she had been nervous, with occasional palpitation She had a 
nervous breakdown at the age of 19 She felt “shaky” when she worked hard, 
but had suffered no loss of weight One other sister had vitiligo and one had 
diabetes The urticaria was made worse by pineapple, popcorn and watermelon 
Practically the only abnormalities were that found in the pulse rate and the 
vagotonic reaction to epinephrine There was a trace of albumin in the urine 
The mtracutaneous reactions to epinephrine and morphine showed lessened wheals 
and those to thyroxin and caffem increased wheals and flares The patient w'as 
treated with calcium for two months On reexamination, the blister time was 
somew'hat shortened, the permeabilitj"- of the capillaries was increased and the 
calcium was lower During this time, however, the patient was somewhat 
improved 

ECZEMA 

Case 101 — A laborer, aged 55, born in Scotland, one of our group of 100 
normal men, had chronic ei zema of the legs He had a history of moderate 
alcoholism The family history was negative, except that one uncle had epilepsy 
The patient was rather stolid and seemingly unemotional Fifteen years prior to 
the examination, he had had rather severe diarrhea and with it urticaria 

The examination of this patient revealed merely a low capillary permeability 
together with a diminished mtracutaneous reactivity to morphine The reaction 
to epinephrine was sympatheticotonic 

Case 132 — The clinical history of the patient, the most interesting of the 
entire group of patients, has been described It is to be recalled that he had the 
lowest K/Ca ratio of all the patients, the lowest CO 2 combining power and 
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increased muscle reactivity The cholesterol level was high, the Kromajer light 
erythema faint, the pulse rate slow and the reaction to epinephrine \agotonic 
The wheals of the reactions to thyroxin and caffein were somewhat increased 

The results of the examination of this patient emphasize the impossibility of 
schematizing the results and the futility of endeavoring to place these persons m 
hard and fast groups The patient was typically vagotonic, but, m addition, he 
was suffering from a relative acidosis Despite this acidosis, the muscular irri- 
tability was high 

GASTRO-INTESTINAL SENSITIZATION 

Case 54— A man, American, aged 49, showed a trace of albumin m the urine 
and x-ray evidence of myocarditis and sclerosis He was sensitive to peaches 
and strawberries (urticaria) The reaction to epinephrine (svstolic) was distinctly 
vagotonic, but the pulse rate was sympatheticotonic 

Case 172 — A. Greek, aged 30, who had had a positive Wassermann reaction in 
1921, had Raynaud’s disease The family history was negative The calcium 
level was high (low K/Ca ratio), the reactions to the Kromayer light and ice 
were faint, the blood pressure was low and the reaction to epinephrine was 
markedly sympatheticotonic All intracutaneous reactions to the pharmacologic 
substances injected were marked The patient was sensitive to peaches and 
cherries 

Case 169 — The patient had Buerger’s disease (Wassermann reaction k) 

He showed a high calcium level with a low K/Ca ratio The serum proteins 
were concentrated, the reaction to Kromayer light was faint and the reaction to 
epinephrine (systolic) was vagotonic The flares of all the intracutaneous reac- 
tions (except that to epinephrine) were absent The patient was sensitive to 
strawberries 

Case 14 — A German, aged 36, an artisan, had albumin and casts in the urine, 
together with an undetermined reducing substance (not dextrose) He probably 
had gallbladder disease He was sensitive to honey and pineapple, these caused 
intense pain The capillaries of the skin were increased m number, and their 
permeability was high The calcium level was high and the K/Ca ratio was low 
The cholesterol level was also high and the reactions to the Kromayer light and 
ice were faint The reaction to epinephrine was vagotonic The wheal of the 
reaction to epinephrine was increased and the flare diminished 

PURPURA 

Case 120 — A Hungarian woman, who gave a history of sensitiveness to 
tomatoes, on admission had petechial hemorrhages over the body and the extremi- 
ties, showers appearing at intervals of from twenty-four to forty-eight hours 
There was considerable blood in the urine It may be noticed that the permea- 
bility of the capillaries was high and the endothelial reaction (Rumpel-Leede) 
was positive The blood chemistry was normal, except for an increase in the 
globulins Microscopic examination revealed distinct granulations of the skin 
capillaries 

PREVIOUS SENSITIZATION HAY-FEVER 

Case 128 An American workman, of Irish parentage, aged 66, stated that 

he had had hay-fever for years In addition, he had an enlarged prostate and 
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x-ray evidence of arteriosclerosis of the larger vessels The capillaries of the 
skin sliowed distinct granulations and the urine contained albumin The blood 
chemistry was practically normal 

Case 148 — A white woman, aged 67, had glaucoma and vitiligo She had had 
hay-fever twenty-five years prior to the examination and had had urticaria X-ray 
examination of the chest showed considerable healed pulmonary tuberculosis and 
arteriosclerosis, and she gave a history of having had cerebral hemorrhages The 
capillaries of the skin showed granulations , the reaction to epinephrine was 
\ agotonic 

Case 140 — A white man, aged 45, suffering from alcoholism and glaucoma, 
had a history of haj -fever e\ery spring There was roentgenologic evidence of 
actne tuberculosis Examination of the capillaries of the skin showed dilatations, 
but the total number was diminished There was a trace of albumin in the urine 
and the reaction to epinephrine was vagotonic 

Case 93 — An American workman, aged 53, a periodic drinker, had a history 
of haj -fever every fall (ragweed) In addition, he was sensitive to halibut He 
was short of breath and the x-raj picture indicated a mj'ocarditis The reaction 
to epinephrine was vagotonic , the capillaries appeared to be normal 

Case 160 — A white man, American, aged 58, was suffering from glaucoma 
He gaAC a history of asthma extending over many years An x-ray picture of 
the chest indicated emphysema and bronchiectasis, together with arteriosclerosis 
of the larger vessels The reaction to epinephrine was vagotonic The capillaries 
appeared to be unchanged 

Case 36 — A white man, American, aged 43, had an attack of hay-fever four 
or five years prior to the examination The reaction to epinephrine was vago- 
tonic, and there was a trace of albumin in the urine 

All the membeis of this group showed lelatively high K/Ca latios, 
CO, combining power within noimal limits and faint reactions to the 
Kromayer light Then blood piessures weie relatively low and their 
pulse rates weie somewhat increased 

PREVIOUS SENSITIZATION URTICARIA AND ANGIONEUROTIC EDEMA 

Case 45 — An American workman, aged 39, had a history of scarlet fever with 
involvement of the kidneys at the age of 4 The blood pressure was 162 systolic 
and 114 diastolic The reaction to epinephrine was vagotonic The patient had had 
urticaria twenty years before 

Case 86 — A former dentist, aged 50, was extremely nervous, with a history 
of alcoholism He had had angioneurotic edema twenty-five years before The 
reaction to epinephrine was vagotonic 

Case 56 — ^An American workman, aged 44, had x-ray evidence of active pul- 
monary tuberculosis He had had angioneurotic edema and dermographia three 
jears before The reaction to epinephrine was vagotonic 

Case 77 — An American workman, aged 39, formerly suffered from alcoholism 
His grandfather had asthma He stated that he had had sugar in the urine and 
that ten years ago he had urticaria from eating sweet potatoes The patient was 
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nervous He gave a vagotonic reaction to epinephrine and a positne endothelial 
reaction (Rumpel-Leede) 

Case SO— An American workman, aged 29, was nervous and had a distinct 
tremor He had had urticaria three years before He gave a distinct vagotonic 
reaction to epinephrine 
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* The patient belonged to the group of 100 so called “normal” men 

COMMENT 

When considering the results of the examination of the group of 
persons who were piesumably sensitized, it must be kept in mind that 
one can hardly expect distinct chemical alteiations in conditions in which 
the clinical manifestations were so frequently evanescent and transitorjs 
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Nathan and Slein^ nghtly emphasized that a single determination of 
the K/Ca latio — foi instance, during the course of a deimatosis — 
haidly gives a tiue pictuie, typical for the disease One must make 
repeated deteiminations in oidei to obtain a true insight into the fluctua- 
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Sensitization to poaches and strawberr' 

trace 

22 1 

10 

15 5 

83 

IS 

10 

20 

73 


30 

M 

cirrhosis probable 

Raynaud’s disease, syphilis, 1921, sensitiza 












M 

to peaches and cherries 


20 S 

11 

13 

0 

18 

0 

21 

0 


27 

Buerger’s disease, syphilis (Wassennann 












AI 

sensitization to strairbemes 

Casts 

24 4 

02 

13 2 

72 

15 

5 

98 

10 


30 

Probably gallbladder disease, intense ' 













caused by honcj and pineapple > 

Blood 

212 

72 

90 

82 

12 1 

0 

13 

0 


IS 

r 

Purpura hemorrhagica, sensitization to ' i 

Tn nfnpc 

Albumin 



12 0 

10 2 

14 4 

0 

22 6 

0 

— 

00 

JI 

Jlltt tUvS 

Hay-lever for years ' 


18 

12 

8 75 

0 

17 

0 

18 

0 

— 

07 

F 

Hay -fever 35 years ago, cerebral hemorrhi ' 
urticaria i 

Hay fever every spring, alcoholism f 

-b Albumin 

18 

8 

11 

10 7 

27 

0 

30 

0 

— 

45 



20 4 

80 

12 1 

15 

10 

0 

22 4 

0 

O- 

52 

M 

Hay-fever every fall, sensitization to halill. 













myocarditis, formerly dipsomania 'i' 


16 

8 

11 

0 

20 

0 

24 

0 

“ 

58 

M 

Asthma, emphysema 

Albumin 

20 8 

14 2 

11 2 

18 

74 

0 

74 

0 

— 

43 

M 

Slight attack of hay-fever 45 years ago 


20 4 

98 

14 2 

214 

10 4 

12 

20 

4 8 



39 

M 

Scarlet fever with kidney involvement ati 













urticaria 20 years ago 1 


18 8 

11 

118 

19 0 

15 4 

12 4 

22 2 

0 

— 

50 

M 

Angioneurotic edema when a dental stui 













20 years ago , alcoholism [ 

+ 

17 2 

58 

10 8 

22 4 

13 4 

7 

214 

7 

— 

44 

M 

Angioneurotic edema 3 years) ago, der, 













graphia ‘i 


14 

10 8 

12 0 

25 

10 

15 4 

17 

12 4 

— 

39 

M 

Grandfather had asthma, drug addict i 













urticana 10 years ago, sensitization) 
sweet potatoes j ' 


14 8 

12 4 

12 1 

19 2 

13 4 

92 

10 2 

7 

— 

29 

M 

Sugar in urine formerly, alcoholism, urtiC' 













in 3922 tremor | 


tions that aie constantly taking place We have emphasized this point 
of view in our study of the lymph changes during shock, etc - 

1 Nathan, E, and Stern, F Klin Wchnschr 7 1375, 1928 

2 Petersen, W F , Milles, Geo , and Muller, E F Ztschr f Exper Path 
und Therap 60 336, 1928 , Petersen, W F , Muller, E F , and Boikan W 
J Inf Dis 41 405, 1927 
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The angioneurotic edemas and the urticarias studied seemed to be 
characterized by a short bhstei time and a relatively high inflammatory 
index During an attack, the K/Ca ratio appeared to be lower In 
general, the sugar level was higher The menstrual urticaria was 
associated with a relative acidosis, and the reaction to epinephrine, in 
contradistinction to the reaction in other cases, was sympatheticotonic 
Changes in the capillaries of the skin and changes in the urine were, of 
course, commonly associated The intracutaneous reactions to the 
pharmacologic substances injected were not characteristic 

The small group of peisons with gastro-mtestinal sensitization all 
had high calcium levels and low K/Ca latios In two, however, dis- 
tinct vascular diseases (Rajnaud’s and Buerger’s) were associated 
Of the SIX persons with a history of hay-fevei, three had glaucoma 
Here the blood chemistiy was changed so far as the K/Ca ratio was 
high All were distinctly vagotonic and the capillary permeability was 
low in each case 

On the othei hand, the persons with a history of previous angio- 
neurotic edema and urticaria seemed to be of a somewhat dififerent type 
They were distinctly neivous and had low K/Ca ratios, but were, 
neveitheless, distinctly vagotonic With two exceptions, both highly 
neivous persons, all showed low permeability These two patients 
(nos 77 and 80) had high resistance of the skin to electric current, 
high permeability of the capillanes and lessened thyroxin wheals 

The endothelial reaction of Rumpel-Leede did not seem to be 
characteristic for the groups 



VII A STUDY OF EIGHTY-THREE TUBERCULOUS 

PATIENTS 

GENERAL CORRELATIONS 

The stud} of lesistance to tubeiculous infection, conditioned b} 
innumerable biologic intei actions, seemingly offeis insurmountable 
difficulties The cellulai factors, the still intangible effect of sensitiza- 
tion, intercellulai and intracellular digestion, humoral and fixed anti- 
bodies, endocime, vitamin, and chemical equilibriums must be considered 
Add to these chance pathologic complications, constitutional inequalities, 
peupheral and Msceral autonomic vascular and metabolic i espouses and 
emotional factors, as v ell as environmental influences, and one begins to 
shuffle some of the caids of the intricate game — all this, of course, 
■without considering difteiences in the virus itself 

The organism has but two means at its disposal in overcoming the 
clinical disease resorption, i e , digestion, and its antithesis, encapsula- 
tion or insulation Early in the disease, the foimer method is piobabl} 
frequently successful, even in well advanced diseases it piobably pla}S 
a role of greater importance than is usually believed, especially in periph- 
eral tuberculosis But from the practical clinical standpoint it appeals 
that the inhibition of digestion, the suppression of inflammatory response 
is of greater impoitance for the welfare of the patient with pulmonary 
tubeiculosis 

Hippocratic medicine was clearly cognizant of the seasonal influence 
on the mortality from tubeiculosis Geneial biologic activation m the 
spring, incident to environmental and intrinsic changes, is followed by 
dissemination of the -virus It is a condition that cannot be explained 
on any anatomicopathologic basis Not only is the viius disseminated, 
the endothelium and other tissues of the body are leceptive This 
factor, as well as the analogous effect of the menstrual cycle, we 
discussed previously at some length ^ Here, too, we pointed out the 
possible significance of changes in the status of the capillary endo- 
tlielium 

In the analysis of the results of the examinations of the group of 
100 so-called “normal” men (part II), we pointed out that nine gave 
roentgenologic evidence of active parenchymal lesions The persons 
examined were workingmen, in the majority, the lesions did not present 
sufficient clinical manifestations to make the men aware of an unusual 
pulmonary disturbance In the analysis, however, we found that this 
group did show a number of deviations from the “normal” (prolonged 


1 Levinson, S A , and Petersen, W F Am Rev Tuberc 15 681 1927 



Table I —Index of the lubetculons Patients Examined 


E«sult of 






Roentgen 

Dura- 

Condi 


p 



Advance 

Exami- 

tion of 

tion on 


o 



Diagnosis,* 

nation 

Activ- 

Exami- 

Condition 




Pulse Tem- 

for Tuber- 

ity, 

nation, 

at Time of 

Ph Age ixationality 

Eate perature 

culosis 

Weeks 

Weight t 

Writing H 

1 

27 

Jewish 

MA A 

Positive, 

156 

M A A 

MA A 




72- 78 9S29S4 

not active 



G 

2 

22 

Jewish 

Min B 

E apical 

20 

Mm B 

Mm B 




60- 76 97 98 4 

healed pa- 


-> 

G — >■ 





renchymal 




3 

21 

Polish 

Mm A 

Negative 

6 

Mm 

Mm A 




72 98 98 2 98 6 




G — > 








colloid goiter 

4 

30 

American 

Min A 

Negative 

208 

Mm 

Mm A 




68- 72 97 98 2 



-y 

G -y 

5 

20 

Swedish 

MA B 

M A* 

60 

MA B 

MA B 




104120 98 93 8 



t 

P -y 

6 

27 

German- 

Min A 

Apical 

260 

Min A 

Mm A 



American 

66- 84 97 99 4 



t 

6 t 

7 

54 

Norwegian 

PA B 

PA* 

23 

MA B 

PA B 




72 94 96 6 99 2 



4 

P 4 








tuberculosis 








of larynx 

S 

35 

Mexican 

Min A 

Negatne 

26 

Min A 

Mm A 




76- 90 97 98 6 



T 

G t 

9 

43 

Polish 

MA A 

PA 

94 

MA A 

MA A 




80 92 97 2 99 



-f 

P. -y 







dry pleurisy and 








arthritis 

10 

27 

American 

Mm A 

Negative 

350 

Mm A 

Mm A 




so- 92 98 -98 2 



-> 

G -y 

11 

42 

American 

Mm A 

Negative 

22 

Mm A 

Mm A 




72 SO 97 6-98 6 




G -y 

12 

37 

German 

MA A 

PA 

208 

MA A 

PA A 


Si SS 97 8 99 4 


13 

23 

American 

Mm 

B 

Negative 

28 

Min B 




70 82 

97 98 4 



14 

17 

Amencan 

Mm 

B 

Tubcrcu- 

16 

Min B 




72- 84 

97 8 98 6 

losis of 
hilum 


t 

15 

40 

Norwegian 

PA 

A 

PA 

260 

PA A 




SO 92 

96 98 6 




16 

25 

Polish 

Mm 

A 

Tubercu 

572 

Mm A 

78- SO 

97 -93 

losis of 
hilum 


t 




17 

40 

German 

Mm 

A 

Negative 

17 

Mm A 

70 80 

97 8-98 6 




IS 

36 

Swedish 

PA 

B 

Positive 

200 

PA A 



100-115 

97 102 4 



1 

19 

54 

Irish 

PA 

B 

Positive 

260 

PA A 

84 88 

974 98 6 




21 

32 

Norwegian 

Min 

A 

Positive 

28 

Mm A 



American 

78-100 

97 -93 8 



T 


Outcome 
Discharged, 
living, improved 
Discharged, 
living, condition 
quiescent 

Sanitarium 


Discharged, 
living, improved 
Sanitarium 

Sanitarium 

Discharged, 

died 


Discharged, 
living, condition 
arrested 

Died 


Discharged, 
living, improved 
Discharged, 
living, improved 


P -» 

cyst adenoma 
of thyroid, tuber- 
culous colitis 

Mm B Discharged, 

G living, improved 

Min B Discharged, 

G t living, improved 

PA A Discharged, 

P -> living, not 
tuberculous improved 
laryngitis and 
enteritis 

Min A Discharged, 

G t living, condition 
■ tuberculous arrested 
colitis 


Min A 
G ^ 


Discharged, 
living, condition 
quiescent 

Died 


PA A 
P 4. 

'Wassemiann 4 plus, 
cavities in lung, artificial 
pneumothorax, spon 
taneous hemorrhages 
from lung 

PA A Sanitarium 
G 

Wassermann 3 plus. 


3Iin A 
G t 


Disdiarged, 
living, condition 
quiescent 


denot^dgrees o^^artivityt^ona^ at time of examination, t, 'iveight increasing, 4. weight 

decr|a^s^ng^^^ column, G means good prognosis at time of examination, P, fair prognosis, 
and P , poor prognosis 
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Tabll 1 — Index of the Ttibei culotis Patients Examined — Continued 


Rcsiilt of 

Roentgon Dun Condi 
Advnncf' E\nmi- tion of tion on 


Diagnosis, nation 
Pulse lera- for Tuber- 
Age ^ationnlitj Rato poraturo culosls 


*^2 

41 

Dutch 

51 V \ 

SO- 90 Os 0-9S 8 

r V 

23 

23 

Polish 

PA A 

71 SO osonsG 

Positne 

2t 

37 

Austrian 

31 A A 

70- Si 97 9S 

Posit i\c 

25 

25 

Polish 

PA A 

SO- Sb 07 oe S 

Po'itnc 

2G 

21 

Anient in 

31 \ A 

72- SO 9b OS 0 

Positne 
( n it\ In 
r gilt apc\ 

27 

43 

Gcnnan 

American 

3t 1 A 

7S 00 OS 1 9S 0 

P V 

23 

42 

Bolicmlan 

r V B 

72 102 07 S-101 3 

r \ 

29 

31 

American 

3Iin 1 

72- 00 OS OS G 

Posituc 

30 

20 

Italian 

31 A \ 

94 100 97 90 

Positne 

31 

21 

Austrian 

3IIn B 

6S- 72 

Positiic 

32 

27 

Irish 

PA A 

72 SO 07 93 0 

In ape\ 

33 

29 

Pinni'li 

31 A B 

90 100 OS 2 93 0 

P A 

31 

25 

American 

TAB 

72 SS 07 4 98 8 

PA 

35 

40 

Polish 

3Iin B 

70 90 97 4 98 0 

Negatne 

30 

42 

Polish 

P A A 

SO- 98 94 -100 4 

PA 

37 

17 

Jewish 

3Iin A 

BO 81 97 2 98 

Negative 

38 

42 

Norwegian 

TAB 

74- 93 98 98 0 

PA 

39 

45 

American 

31 A B 

72 90 07 98 6 

PA 

40 

20 

Bohemian 

PA B 

74- 93 97 8 98 6 

M A 

41 

20 

Jewish 

PA B 

78-100 97 4 98 8 

FA 

42 

29 

German 

P A B 

78- 84 97 2 98 4 

PA 

43 

20 

American 

31 A B 

SO 86 97 98 0 

Positive, 

fluid 

44 

31 

Swedish 

31 A A 

74 106 98 99 8 

Positive, 

fluid 


Activ- 

it>, 

■Weeks 

P\ami- 

nation, 

■ffeight 

Condition 
at Time of 
Writing 

Outcome 

130 

31 A A 
i 

PA A 

G -V 
fibroid 

Sanitarium 

191 

P A A 

PA A 

P -> 

S initarium 

30 

31 A B 
t 

3Iin A 

G 

Discharged, 
living, impro\ ed 

HI 

PA A 
i 

PA 0 Died 

P 4 

Spontaneous collapse 

no 

31 A B 

PA A Died, 3Iarch, 1929 

P 

Tuberculous enteritis 

101 

31 A A 
t 

31 A A 

G t 
fibroid 

Sanitarium 

312 

1 A A 

PA C 

P 4. 

tuberculous 
enteritis and 
meningitis 

Died 

213 

3Iin A 
-> 

3Iin A 

G 

Discharged, 
living, condition 
arrested 

lot 

31 A A 

31 A A 

G -4- 

Discharged, 
liv mg, condition 
quiescent 

230 

Min B 
->• 

31 A A 

P -> 

Sanitarium 

20 

PA A 

PA A 

P 

Discharged, 
living, condition 
arrested 

780 

31 A B 
4- 

3IA B 

G -> 

Discharged 

In mg, condition 
quiescent 

101 

PA B 

PA B 

Discharged, died 


D 4- 

Wassermann 4-t-, 
dermatitis c-cfolia- 


tiva, cavities in lungs 


29 

31in B 

Min B 

G -»■ 

Discharged, 
living, condition 
quiescent 

312 

FA A 
4 

PA A 

F 4- 

Died, November, 
1928 

828 

M A 
-> 

Mm A 

G 

Discharged, 
living, condition 
quiescent 

270 

PA B 
-> 

PA A 

P 

Discharged, 
living, condition 
arrested 

150 

MA E 
T 

MA B 

P t 

Sanitarium 

260 

P A B 
-> 

PA B 

P -)■ 

Discharged, 
living, condition 
quiescent 

78 

PA B 

FA B 

P 

Discharged, 
living, improved 

156 

PA B 

PA B 

P 

tuberculous 

laryngitis 

Sanitarium 

52 

PA A 
t 

MA A 

G T 

pleurisy, fluid 

Sanitarium 

44 

FA A 
t 

PA A 

P t 
fluid 

Discharged, 
living, condition 
arrested 



Patient 


Table l—Inde'i of the Tubeiculoits Patients Examined— Conhmicd 


Age Nationality 


Result of 

Roentgen Dura Condi 

Advance E\ami- tion of tion on 
Diagnosis, nation Activ- E\ami- Condition 

Pulse Tem- for Tuber- itj , nation at O.’ime of 

Rate perature eulosis WeelvS TVeight 'Writing 


Outeome 


45 

34 

American 

FA B 

86110 97 100 

FA 

104 

F A A 
t 

FA A 

F t 

Discharged, died 

46 

24 

German 

FA B 

92 100 98 4 98 8 

FA 

130 

FA B 
t 

FA A 

G t 

S initarium, 
improved 

47 

21 

Polish 

FA B 

100 120 98 8 100 4 

F A 

156 

FA A 

-4 

F A A 

P 1 

Died 

48 

21 

Lithuanian 

FA A 

SO 88 98 4 98 6 

FA 

270 

FA B 
i 

FA C 

P i 

Died 


eai ities in lungs 
tuberculous larjn 
gitis and enteritis 


49 3S German 

50 21 Polish 

51 SO Danish 

52 19 Amencan 


MAE PA 70 MAE 

72 08 98 2 100 t 


AIA E 
P -4- 

tuberculous 

ententis 


Mm E Positiie 70 Mm A 

76- 80 97 2 9S G t 

MAE FA 64 MAE 

SO 92 97 4 98 8 J. 


E Discharged, died 

4 

ilous 

tis 

A Sanitarium 


FA E Positive 52 FAB 
76104 98 4 99 8 fluid "t 


! FAB Sanitarium 

F t stationars 

pneumothorax, 
thoracoplasty 

! M A A Discharged, 

F t hamg, improaed 

seroflbimous 
pleuritis, tuber 
ciiloiis enteritis 


53 

20 

German 

MA B 

Positn e 

38 

M A 

B 

MA B 

Discharged, 




86120 97 4 99 8 





P A 

In mg, not 
improved 

54 

20 

German 

MA B 

Positn e 

104 

M A 

B 

MA A 

Discharged, 




70- 94 97 99 



t 


F t 

living, improt ed 

55 

21 

Swedish 

M A A 

Positn e. 

104 

M A 

B 

MA B 

Sanitarium 



08- 88 97 6 98 6 

fluid 


r 


F t fluid 


58 

26 

Swedish 

MA A 

Positive 

208 

M A 

A 

FA A 

Snnitarlum 




78 88 98 -98 6 



t 


F -4 


57 

22 

Irish 

MA A 

M A 

208 

M A 


M A 

Discharged, 

62- 82 97 98 2 



t 


G t 

living, improved 







pleurisy, artlintis 

58 

28 

Amencan 

FA B 

Positn e 

208 

FA 

B 

FAB 

Sanitarium 


SO 100 97 -100 8 



t 


P -4 


59 

20 

Austrian 

FA B 

Positn e 

156 

FA 

B 

FA B 

Sanitarium, 

80- 90 98 2 98 8 





P -4 
pleurisy 

fair condition 




60 

26 

Swedish 

MA A 

FA 

108 

FA 

C 

FAC 

Died 


Norwegian 

88 96 97 -98 6 



A 


r 4. 

cavities m lung, 
enteritis, colitis 


61 

25 

American 

FAC 

F A , 

260 

FA 

C 

PA C 

Discharged, died 

84- 96 98 99 8 

emphysema 

J* 


P 4 








artinciai pneumo- 









thorax, renal 
tuberculosis 


62 

49 

Irish 

F A A 

Old tuber 

312 

F A 

A 

FA A 

Sanitarium, well 

70 84 97 6-93 8 

culosis, 

fluid 




r -4 

old tuberculosis 
with fluid, artifl 












cial pneumo 
thorax in 1926 

« 

63 

25 

Bohemian 

FA A 

FA 

104 

FA 

C 

FA 0 

P A 

Sanitarium 




90 100 98 -98 6 



T 


phrcnicotomv, 

thoracoplasty 


64 

31 

Swedish- 

FA B 

F A 

104 

•t 

B 

fab 

■p 1 

Died, March, 1929 



English 

SO 84 97 6 98 6 



1 

multiple cavities 









in lung 



Putlcut 


Tabu 1 — lndc\ of the I nbet culous Patients Examined — Continued 


Result of 

Roentgen Burn- Condi 
Aiclvanco E\ninl- tion of tion on 

Dlngnosls, nation Activ- Exnmi Condition 

Pulse Tern for Tuber- ity, nation, nt lime of 
Ago Nntlonnlitj Rate porituro culosis AVeels Weight Writing Outcome 


65 

o2 

Germnn 

MAR Old tuber- 

02 os 97 07 S culosis 

31 

>1 V V 

M \ A 

G — > 

Bischargcd, 
living, condition 
quiescent 

CG 

45 

Suedisli 

1 \ B PA 

S8-10S 90 100 

150 

PAR 

P A C 

P 4 

Died 

C7 

23 

Sb cdisli 

PAR PA 

78 102 OSG-lOnC 

00 

FAB 

t 

FA C 

P 4- 

Sanitarium, 

active 

cs 

20 

Amenciin 

M A A FA 

02118 os (>103 4 

04 

AI A A 
t 

TAB 

P 4 

Bled 

C9 

34 

Germ ui 

PAR PA 

SO 100 9S 4 '10 2 

20S 

P A B 
t 

PAG 

P -> 

tuberculous 

larjngitis 

Bled 

70 

45 

Polish 

PAR FA 

82 90 OS 4 00 

403 

PAR 

FAB 

P -a. 

drj pleurisy 

Bicd, Beecmbcr, 
1923 

71 

41 

Amcric in 

MAR PA 

SO- 82 98 os 4 

15G 

AI A B 
t 

PA A 

F t 

Sanitarium 

72 

20 

Irish 

Aim B Of 'ilium 

72 88 97 09 

S9 

Aim R 
t 

Aim B 

G t 

Biscliarged, 
living, condition 
arrested 

1 o 

43 

American 

AI A R PA 

94- 8S 97 S-99 

20 

AI A B 
t 

AI A A 

P t 
diabetes 

Bischargcd, 
living, improaed 

74 

43 

Sn edish 

JI A A PA 

SSIOS 97 2 98 0 

150 

PAR 

1 

P A B 

P 4 
diabetes 

Bicd 

75 

33 

American 

JJ A B PA 

92-110 97 8 100 2 

5> 

V A V 

P A A 

P -i- 

Biod, living, im 
proved 

70 

38 

American 

PAR FA 

02 122 93 4 100 4 

52 

FAB 

t 

PA A 

F T 

Bled, living, con 
dition quroscent 

77 

41 

Amenc.in 

MAR Positii c 

07 94 90C9S8 

180 

FAR 

FAB 

F 

Bicd 

78 

27 

Japanese 

MAR Positiie 

S5 120 93 93 8 fluid 

40 

AI A B 

4. 

PA B 

P 4 

serofibrinous 

plcuritis 

Bischargcd, died 

79 

17 

American 

M A A M A 

70- 92 97 2 98 9 

100 

AI A A 
t 

AIA A 

F t 

Samtanum 

SO 

35 

American 

Aim B Old tuber 

03- SO 97 8 os 2 culosis 

52 

Alin B 
t 

AIA A 

G t 

Bischargcd, 
living, condition 
arrested 

SI 

25 

American 

FAB Positne 

78 84 97 4 99 

15G 

FA A 

4- 

F A A 

P 4 

Bischargcd, hv 
mg. Improved!?) 

82 

37 

German 

AI A B Posithc 

SO 90 97 8 98 0 

150 

PA A 
t 

AI A A 

G T 

Sanitarium, 

condition 

quiescent 

S3 

39 

Slar ic 

31 A B FA 

SO <r2 97 S 99 8 

130 

PA B 

r 

FAB 

P 4 

Bied 


blister time, deci eased permeability, low'^eied inflammatory index, 
abnormal K/Ca latio, increased globulin, inci eased basal metabolic 
rate, diminished lesistance of the skin to electiic curient, increased 
muscular irritability, increased pulse rate and blood pressure, delayed 
leaction to ice, etc) The membeis of the gioup w’^eie considerably 
older than the average and some of the changes must be ascribed to age 
Nevertheless, we deal heie with a tuberculous group apparently 
having a chronic form of the disease with little constitutional disturbance 
We must assume that these persons are relatively lesistant Certain 
definite deviations (chemical, vascular, nervous, etc ) appeal to be 
associated with this status 
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One of the factors is a reduction of the inflammatory response 
This diminishes, in general, with progressing age, but seems accentuated 
in the tuberculous group For fifty pei sons with an average age of 58, the 
inflammatory index averages 8 Our group of nine with an average age 

Table 2 — A Summaiy of the Results of the Examinations of 


c 





o 

2 <a 



P 

GJ 



s 

Ig 



o 

gfn 





Ohnical 

m 

V 

• ^ 

S-S 

S m 
■tf o 

1(3 

Q3 W 

to 

Classification of 

U3 

C3 


m <u 
« 

Tuberculosis 

o 

CQ 


Incipient A 

12 

0 

0 

Incipient B 

7 
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Table 3 — A Comparative Summaiy of the Results of the Examinations of Tuberculous 
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of 58 7 has an index of 7 5 The slowing of the reaction to ice is in 
line with the expectancy from the age of the group (column 19, table 1, 
part I ) 

The diminution of the inflammatoiy i espouse has taken place des- 
pite an increase in the basal metabolic rate, and the weight length ratio 
gives evidence that no serious inioad has been made so far as the 
general well being of the group is concerned 
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Apart from the definite inciease in the basal metabolic rate, the 
increase in globulins, the definite disturbance of the K/Ca ratio, 
the increase in the pulse rate, etc , offer evidence of the activity of the 
disease 
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In Older to investigate further some of the interrelations of the 
resistance and the chemical status of these peisons, we made a study of 
eighty-three patients of the Municipal Tuberculosis Sanitarium The 
patients (all men) m various stages of clinicaractivity and progression 
were selected so as to give us a fair cioss-section In table 1 are 
recorded the serial number of each patient, his age, his clinical status, 
the x-ray diagnosis and the complications 



302 ARCHIVES OF PATHOLOGY 

ANALYSIS ON THE BASIS OF THE CLINICAL CLASSIFICATION 

In table 2, we present snmmaiies of the results of the examinations 
of the patients with tuberculosis when ai ranged on the basis of clinical 
classifications It is unnecessary to point out that an analysis on such 
a basis affords little insight into any actual correlation between lesistance 
and the chemical and autonomic status of the patient A case of far 
advanced tubeiculosis may be one that is chronic, and associated with 

Table 4— Results of E\ammaiions of Patients Who Weic m Good 
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Died, 1929 

relatively high resistance, a case of nimimal manifestation of the 
disease, one that may go on to death in a relatively short time 

When we examine these averages, we find no consistenc} While 
the permeability of the capillaries of the skin ranges from 63 in the 
patients with the minimal manifestations to 77 in the patients rvith the 
far advanced conditions, the intermediaiy gioups show no piogressive 
1 elation In general, cahcum increases, but here, too, there is no con- 
sistent piogression Potassium diminishes, as do lecithin and the COo 
combining power, but all the averages are irregular As is to be 
expected, the Daranyi reaction, the globulins, the complement fixation 
and the basal metabolic rate increase in fairly consistent fashion 
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ANALYSIS ON rni: basis of the weight curve 

The analysis based on the weight ciiive of the patient might often 
. a better approach and in table 3 we piesent such a summary Two 
patients of the senes aie not included because of the biiefness of the 
peiiod of obser\ation at the sanitaiium Foi puiposes of comparison, 
ve piesent fiist the aveiaijes foi the tiul> noimal peisons, those showing 
loentgen evidence of “healed” tubeiculosis and those showing roentgen 
e\idence of “actne” tuberculosis of oui senes of 100 “normal” men 
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When we examine the aveiages for the tubeiculous patients, we 
apparently approach ceitain conelations of significance It will be 
observed that the permeability of the capillaries increases and the blood 
calcium diminishes (as does the K/Ca ratio) The Kromayer light 
erythema time, the ice reaction time and the NaCl test (McClure- 
Aldrich) time are lessened, as we pass fiom the gaining to the losing 
groups In a previously published analysis," we showed the differences 
in the curves of tlie blood pressure following the injection of epinephrine 
and the change in the leukocyte count following injections of a non- 
specific milk preparation in these groups of patients These cuives 

19^8^ ^ Levinson, S A Am Rev Tuberc 18 616 and 839, 
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Table 6 — Results of Examinations of Tnbeicnlons Patients 
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showed a consistent inciease in the vagotonic eftect in the losing groups 
The mathematical calculation of the pulse piessure following the 
injection of epmephiine shown m table 3 merely indicates the decided 
ditfeience existing between the actively tuberculous groups and the 

Table 7 Results of Exauiviahons of Tubei culons Patients Who 
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T^ble 8 — Results of Eiaminationi of Tubei culous Patients 
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gioup of “normal” persons, the group of peisons with “healed” lesions 
and the group with roentgen evidence of “active tuberculosis 

On the other hand, the values for globulin follow more consistentlj 
the clinical classification, as do those for the Daram i reaction, the com- 
plement fixation, the basal metabolic rate, etc 

While the anal} sis based on the weight curve enables us to reach 
certain definite conclusions, the weight cime alone is by no means a 
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criterion of lesistance Apait from the fact that periodic fluctuations 
may depend solely on fluctuation of the watei balance, patients may be 
gaming at the time of the examination and shoitly afterward piesent 
a reversal 

IVetc Losi7ig Weight and Who Subsequently Showed Impfovement 
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SUMMARY BASED ON PROGNOSIS 

The patients of the series studied weie examined during the summei 
of 1927 As all were samtarium patients, it was possible to follow the 
clinical course of the disease m each and to analyze the results of the 
examinations on the basis of the condition in 1929 In tables 4 to 8 we 
present the results of the more important examinations of these patients 
when so classified 
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When we examine the summaries in table 9 ceitam deductions 
appear warranted 

Lowei Capillary Peimeability m Patients with Good Piognosis 
— ^^A^hile occasionally increased permeability is found in persons of 
this type (no 44 and 55 in the group who were gaming — both, however, 
with pleuritic effusion), general^, as we showed previously, it goes 
hand in hand with progression of the disease, while persons with silent 
lesions (the ones with roentgen evidence of active tuberculosis m 
the senes of 100 “normal” men) have low permeability 

Table 9 — A Summary of the Results of Examinations 
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For many reasons, a question of utmost importance immediately 
comes up Is the increased capillary permeability that is associated 
with poor prognosis and progression of the disease due to the clinical 
condition or does the increased permeability bring about the progression ? 
If the former, we deal merely with an incident of clinical observation , 
if the latter, we have at our command an approach to one of the factors 
in therapeutic control This is discussed in part VIIC The clinical 
association is obviously close In the group who were doing well when 
first examined and who later showed decline (table 5), the capillaiy 
permeability was low In the group ivho were doing poorly when fiist 
examined and who showed subsequent improvement (table 7) capillary 
peimeabihty was high 

The status of the capillary wall — the functional capacity is 
obviously a most labile affair, depending not only on the activity of the 
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local tissue, but on endocrine (probabl)^ thyroid-suprarenal-pituitary) 
and chemical equilibiiums, as well as on autonomic disturbances With 
so many variable factors, one cannot assume any dogmatic position 
Ceitamly, acute intoxications inciease the capillary permeability^ 
Presumably, tuberculin may diminish as well as increase it ^ Progres- 
sion of the disease might logically be expected to increase permeability 
On the other hand, there is evidence to support the view that the status 
of the capillary may be the predetei mining factor on which either 
fixation or dissemination depends We have mentioned the relation to 

of Tuberculous Patients (Tables 4 to 8) 
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season A similar case may be made out for the menstrual cycle, foi 
remote trauma and for inanition But, again, we must not forget that 
in thyroid disease, with its accompaniment of greatly increased permea- 
bility, no direct relation to activation of tuberculosis exists 

Lowered Inflammatoi y Index m Cases with a Favoiable Prognosis 
— While the differences are not great, the grouping shows conclusively 
that the inflammatory response of the skin in patients doing well is 
seemingly diminished In the introductory paragraphs, we presented 
our reasons for believing that such a lowering of the inflammatory 
response may be of benefit to the patient in protecting him from too 

3 Petersen, W F Permeability of Skin Capillaries in Various Clinical 
Conditions, Arch Int Med 39.19 (Jan) 1927 

4 Petersen, W F, and Levinson, S A Am Rev Tuberc 8 122 1923 
J Immunol 8 387, 1924 
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great an absorption of toxic mateiial Many cooidinated problems 
enter into consideration, because certain types of tuberculous lesions 
may be observed in which inflammatoiy lesponse may be most useful 
(skin, etc ) Geneialty speaking, the clinician has tried to build up a 
resistance to inflammatoi}^ lesponse, either by immunizing his patient 
until the reaction of the skin has diminished in intensity or by using non- 
specific methods to bung about the same result The therapeutic goal in 
common practice is distinctly inhibitory, even when brought about by 
the methods which may transiently accelerate the inflammatory i espouse 

High Blood Calcium Level m Cases zvith Good Pi ognosis — The 
explanation of the calcium values is, we believe, relatively simple The 
cases with good prognosis have a high level, with progression this 
declines In cases that have a poor prognosis, calcium is evidently swept 
into the seium from the tissues and raises the level in the serum We 
have already seen that theie is no i elation of the calcium level to the 
clinical status when the lesults of the examinations of the patients are 
arranged on the basis of the classification made by the National Tuber- 
culosis Association When the results are arranged on the basis of the 
weight cuive, the patients who are gaming show a higher calcium level 
There appears to be no necessary relation to the K/Ca ratio 

High Seium Globulin m Cases zvith Poor Pi ognosis — As an index 
of activity, the inciease in globulin — and with it a coincident increase in 
the degree of positiveness in such a reaction as the Daranyi reaction — is, 
as might be expected, clearcut The concentration of serum protein, is, 
on the other hand, not particularly characteristic 

Appal eiitly Sympatlieticotomc Reactions to Epinepliitiie — In a 
previous study of the curves of the reactions of these patients to epi- 
nephrine, we called attention to the fact that when the results are grouped 
on the basis of the weight cuive, the patients who are gaming are shown 
to have a less marked vagotonic reaction than those have who are 
losing In the tables here presented, we have merely indicated the 
general character of the cuives by designating those as sympatlieticotomc 
in which a primary increase in the systolic blood pressure can be 
ascei tamed in the fiist fifteen minutes after a subcutaneous injection 
of epinephrine hydiochloiide 

In our series of 100 “normal” men, approximately 40 per cent give a 
distinctly sympatlieticotomc reaction ® In the tuberculous group, 32 
per cent were so classified But when we estimate effects on the basis 
of the actual inciease in pulse pressure, the 100 “normal” men show an 

5 Petersen, W F , and Levinson, S A Am Rev Tuberc , to be published 

6 Petersen, W F , Le\ mson, S A , and Arquin, S Relation of Reaction to 
Epinephrine to Potassium Calcium Ratio and Other Ratios, Arch Int Med 42 
256 (Aug) 1928 
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aA^erage increase of approximately 14 pei cent dining the hour after 
the injection, while the tubeiculous pel sons show an actual loss of 5 pei 
cent 

In general, it appeals that theie are more sympatheticotonic reactions 
among the patients ivith fai'Oiable prognoses We desire, howevei, 
that this conclusion be legaided ivith reservation The reactions to 
epinephrine by no means conform to the fixed or iigid outlines formerly 
accepted When one examines the individual cui\es, one is rather 
stiuck by the irregulaiity in the tuberculous pei son as compared Avith 
the “noimal” person We believe that this is an expression of the 
geneial autonomic instability In the series of foui patients who weie 
losing and who later impioved (table 7) theie is an observation that 
may be of some significance Of the four, three had a distinctly sympa- 
theticotonic reaction Whether this piesaged the latei favoiable 
development we do not know 

The Beanng of the Inti acufaneous Reactions — Of the intia- 
cutaneous reactions, only the flare due to the injection of thyroxin seems 
to be of interest The persons Avith faA^oiable prognoses appear to be 
less reactive This may be in line with the general diminution of the 
inflammatory reaction , it may be related to the same phenomena that 
underlie the delay in then reaction to ice and the lessened permeability 
of their capillaries (see table 1 part I) 

Laigei Value foi the Cliolestei ol/ Lecithin Ratio in Pei sons with 
Favoiable Piognoses — A distinct con elation exists between the clinical 
condition and the cholesterol/lecithin ratio, an exception being found 
only in the group shown in table 7 Here a high value of the ratio 
existed with a declining weight curve at the time of examination Just 
as Avith the leaction to epinephrine the possibility exists that this 
reaction is of some prognostic significance The assumption that the 
outcome of the reaction to epinephrine may depend on the 
cholesterol/lecithin ratio is unfounded Our sympatheticotonic patients 
show both high and low values for this ratio 

Shoitemng of the McClui e- Aldrich Sodium Chloiide Disappeaiance 
Time in the Cases with "PooV’ Prognosis — This is appaient in the 
tables in which the results are arranged in accordance with the weight* 
curve, as well as in the final arrangement on the basis of prognosis On 
the other hand, the fallacy inherent when only the N T A clinical 
classifications are used becomes apparent when we study table 1 Here 
the far advanced “C” cases (five in number) have an aveiage disap- 
pearance time of 93 minutes, i e , longer than that of any of the other 
groups However, the three members of this group who died had a 
75 minute disappearance time, while the two still living had a prolonged 
time of 130 and 110 minutes, respectively The average, of course, 
gives an entiiely wrong impression It would appeal that the reaction 
might serve a useful purpose m the prognosis 
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Cases mith Favorable Piognosis Chaiacfeused by a Moie Maiked 
Reaction to Tuberculin — Both in the size of the wheal and in the pei- 
sistence of the infiltration, the patients with the favoiable prognoses 
reveal a considerable accentuation On the other hand, there is no 
characteristic difference in the circulating antibodies (complement fixa- 
tion) nor any striking difference m the corpuscle/plasma ratio 

ANALYSIS OF RESULTS IN FATAL CASES 
Finall), we present an analysis of the results of the examinations in 
cases that have teiminated fatally During the twenty months that 
elapsed between the time of the examination and the time of this analysis, 

(time ill WEU 5 

. I , ^ ■■■■■. , ■ 
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EE 

EE 

EE 

EE 

Chart 1 —Fatal cases The duration of the illness from the time of examina- 
tion to the time of death (in weeks) F means far advanced, Jlf, moderately 
^ advanced The numbers are the case numbers 

twenty-four patients died either in the hospital oi elsewhere in the city 
Two with far advanced tuberculosis left the city and they prohabi> 
died, but we have not included them in the group 

In the chart the duiation of life after the time of tne examination is 
indicated by the length of the column The number of the patient and 
the type of the case at the time of the examination {F , far advanced, 
M, moderately advanced) are noted in the circles 

In table 10, the moie interesting data have been collected An aver- 
age has been made for the twelve patients living for the shorter periods 
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to be contrasted with that for the group of twelve who died latei The 
total period of clinical activity until the time of death aveiaged 45 
months foi the former group and 65 months for the second giotip 
An examination of the table indicates the following The fiist group, 
the shoit lived ones, had the more peimeable capillanes (67 as compared 

Table 10 — Results of Examinations of Patients with Fatal Tuhei cidosis, One 
Gioup Shoit Lived and the Second Gioup Longei Lived 
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with 61) They have a lower level of blood calcium (9 9 as compared 
with 113) and less potassium (18 2 as compared with 20), but a slightly 
higher value for the K/Ca ratio The serum globulins are increased 45 
per cent as compared with 34 per cent, while both the cholesterol and 
the lecithin levels are lower The reaction to tuberculin is less marked 
(6 6, 42 and 3 mm for twenty-four, thirty-six and seventy-two hour 
readings, as compared with 8 4, 5 5 and 4 1 mm ) The McClure- 
Aldrich sodium chloride disappearance time is shorter, as is also the 
tune of the reaction to ice 
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When we turn to the reaction to the subcutaneous injection of 
epinephrine hydrochloride, the results in the cases of rapidly fatal 
disease aie of considerable interest The results are preponderatingly 
vagotonic, while those in the cases in which the patients lived longest 
were generally sympatheticotonic 

B DETAILED STUDY OF THE REACTIONS OF PERSONS 

WITH TUBERCULOSIS 

CONTENTS 

Blister Time 

Permeability of the Capillaries 
Inflammatory Index 

Calcium, Potassium and the K/Ca Ratio 

Protein 

Globulin 

Basal Aletabohc Rate 

Vascular Reactions to Epinephrine 

CO 2 Combining Power 

Cholesterol 

Lecithin 

Cholesterol/Lecithin Ratio 
Corpuscles/Plasma Ratio 
Ice Reaction Time 
Kromayer Light Reaction Time 
^IcClure-Aldrich Salt Solution Test 
Rumpel-Leede Endothelial Reaction 
Intracutaneous Reactions to 
Epinephrine 
Thyroxin 

Reaction to Tuberculin, at T wentj'-Four, Fortj'-Eight and Seventy-Two Hours 
Tuberculosis Complement Fixation 

BLISTER TIME 

In a study of the blister tune of tuberculous pei sons m relation to our 
gioup of 100 ‘'norinal” men, we pointed out that the pel sons with roent- 
gen evidence of active tuberculosis (chronic) have, in general, a longer 
blister time , and in a previous study,i demonstrated that the blister 
time of those with moderately advanced tuberculosis was piolonged over 
that of the 100 “normal” men, but that, with advance of the disease, the 
bhstei time shortened piogressively The average blister time of our 
group of 100 “normal” men was 7 5 hours, for the twenty truly normal 
persons in this group, it was 6 8 hours For those with roentgen evi- 
dence of active tuberculosis, it was 8 4 houis, and for the group of 
eight)'-three tuberculous patients it was 7 4 hours 

To obtain a survey of the relation of the blister time of the tuber- 
culous patients to the clinical status and to the status in the other tests. 


1 LcMnson, S A, and Petersen, W F Am Rev Tuberc 15 681 1927 
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we have prepared chart 1, as well as a table of averages for the lesults 
of the examinations of the twenty peisons with the shoitest, and the 
twenty with the longest blister time 

Explanation of Chaits — As chart 1 is typical foi the other charts of 
this senes, we shall explain it in some detail 

The original blister time cuive foi the clinical material used in the 
study reported in part III has been retained It begins with an indi- 
vidual blister time of 3 5 hours and ends with a group blister time of 
15 hours The diamond indicates the range of the blister time of the 
truly normal persons, extending from a “low” of 6 to a “high” of 
9 hours In addition, symbols at the bottom designate the position on 


Table 1 — Compmtson of the Gioups with the Shoit, the Medtwn and the Long 
Time foi the Appeal ance of the Canthandes Bhstei , ivith 
Regal d to Clinical Status 


Olmical Classification 

Short Blister Time Medium Blister Time 

Long Blister Time 

of Patients 

(20 Patients) 

(37 Patients) 

(20 Patients) 

As to Type of Tuberculosis 

Minimal 

10% 

16% 

33% 

Moderately advanced 

25% 

27% 

45% 

Par advanced 

05% 

57% 

20% 


100% 

100% 

100% 

As to Prognosis 

Good 

23% 

27% 

50% 

Pair 

40% 

S3% 

20% 

Poor 

35% 

38% 

30% 


100% 

100% 

100% 

As to Weight Curve 

Gaining 

45% 

35% 

45% 

Stationary 

45% 

40% 

80% 

Losing 

10% 

19% 

25% 


1007o 

100% 

100% 


this original curve of the truly normal persons and these showing 
healed and those giving roentgenologic evidence of active tuberculosis 

On this original cuive, we have superimposed the curve of the deter- 
minations made on the eighty-thiee tuberculous patients, and have 
lecoided then individual numbers on the curve Adjacent symbols indi- 
cate (X) the death of the patient^ or (#) that there was pleural 
effusion 

In the horizontal columns at the top of the curve, we have indicated 
the clinical status of the patient Foi instance, the first patient repre- 
sented on the curve (no 26) is recorded as having had a moderately 
advanced tuberculosis with a poor general prognosis, and as being sta- 
tionary in weight when examined 

When we examine the curve, we find that the lange of the blister 
time IS from 4 5 to 14 hours, that patients with pleural effusion appear 

2 Patients 26, 70, 64, 36 and 12 died after the charts were in the hands of 
the printer The symbols for these have therefore not been recorded 
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at the lower end of the curve and that those who died are apparently 
uniformly scattered 

In analyzing the results of the examination undei consideration m 
relation to the clinical conditions, we have arbitrarily selected twenty 
at each end of the cuive and have compared them with the middle group 
This analysis gives the results shown in table 1 It is evident that the 


True Korinal Group 

Boentgen Healed Tuber- 
culosis croup 

Roentgen Active Tuber- 
culosis Group 


Minimal A Group 

Minimal B Group 

Moderately Advanced 
A Group 

Moderately Advanced 
B Group 

Far Advanced A Group 
Far Advanced B Group 
Far Advanced C Group 


hr" i ' i ' i i 7 ^ 

Chart 2 — The blister time curve in the 100 “normal” men of part I 


Table 2 — Compmtson of the Aveiagcs foi the Results of the Examinations of 
the Groups with the Shot test and the Longest Blister Times 
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gioup with the short blistei time includes moie persons with fai 
advanced tuberculosis, and the group with the pi olonged blister time more 
patients with a good prognosis In the latter gioup, the percentage of 
those losing weight is somewhat greater 

The averages for the moie significant reactions of the twenty patients 
with the shortest blister time are compared with those of the twenty 
with the longest blister time in table 2 
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When we compare the different groups of the 100 “normal” men, as 
well as the tuberculous groups m relation to blister time, we obtain a pic- 
tuie (chait 2) similai to that which we previously described, le, the 
group with healed tubeiculous lesions and the group with roentgenologic 
evidence of active tuberculosis (the latter chronic and silent) have a 
longer blister time than have the normal persons Among the persons 
with active tuberculosis, those with the minimal and moderate manifesta- 
tions have a longei time than those m whom the disease is far advanced, 
whose blister time pi ogressively shortens 

PERMEABILITY OF THE CAPILLARIES 

When we examine the permeability curve (chart 3), we note 
that the cases of the “normal” group that gave roentgenologic 
evidence of active tuberculosis (lowest horizontal line) are represented 
in the low lange of the cuive On the other hand, those in the series of 


Table 3 — Companson of the Gioxips with the Low, the Medium and the High 
Pet vieabihty of the Capillai tes, with Regaid to Cluneal Status 


Clinical Cl'issiflcation 

Low 

Medium 

High 

Permcibilitj 

Permeability 

Permeability 

of Patients 

(20 Patients) 

(37 Patients) 

(20 Patients) 

As to Type of Tuberculosis 




Minimal 

30% 

10% 

20% 

Moderately advanced 

20% 

43% 

25% 

Far advanced 

50% 

41% 

55% 


100% 

100% 

100% 

As to Prognosis 

27% 

30% 

Good 

45% 

Fair 

30% 

37% 

40% 

Poor 

25% 

30% 

30% 


100% 

100% 

100% 

As to Weight Curve 

40% 

40% 

40% 

Gaming 

Stationary 

Losing 

2/% 

33% 

40% 

20% 

35% 

25% 


100% 

100% 

100% 


eighty-three tuberculous patients, who died, appear in equal numbers at 
both ends of the cuive However, the duration of clinical activity, as 
brought out in table 10 of part VII A, is markedly different 

The patients with pleural exudate aie, with one exception (no 52), 
found toward the upper end of the curve The association of exudative 
reactions and increased peimeability seems evident 

In examining for the relation between the clinical status and the per- 
meability of the capillaries, percentages were determined as recorded in 
table 3 No striking differences are revealed in this classification, the 
group with less permeable capillaries has the largest percentage with 
good prognosis, but no significant relation of peimeability to gain or loss 
in weight IS shown 

Table 4 brings togethei the averages for the more significant reactions 
of the tn^enty persons with low and the tiventy with high permeability 



Chart 3 — The curve of capillary permeability in patients with tuberculosis The chart is explained in the legend for chart 1 
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In the gioup with low peimeabihty the blister time is somewhat longer, 
the calcium level is higher, the value of the K/Ca ratio is lower, the 
total protein is greater but the globulins are less, and the time for the 
absorption of the salt solution is somewhat longer 

In previous papers we called attention to the relation of capillary- 
permeability to tuberculosis — the association of increased permeability 
V ith clinical progression, etc The results of the examinations recorded 
heie confirm our prernous work 


Table 4 — Coinpanson of the Results of the Exammahons of the Gioups with 
the Lowest and the Highest Peimeabihty of the CapiUanes 
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INFLAMMATORY INDEX 

In the foiegoing studies of blister time and capillary permeability, 
It was shown that short blister time and high permeability were, in gen- 
eial, associated with activity The inflammatory index, taking both 
factors into consideration (permeabihty/bhster time), merely confirms 
this general observation 

When we examine chart 4, we observe that the inflammatory index 
of the entire tuberculous group is somewhat greater than that of the 
group of “normal” persons and miscellaneous clinical patients, and we 
find the majority of those who died, as well as of the patients with 
effusion, having an inflammatory index above the normal average of 8 2 
The persons who gave roentgenologic evidence of active tuberculosis 
appear toward the lower end of the curve 

When we analyze the twenty cases of low inflammatory index, the 
thirty-seven of intermediate index and the twenty of high index in rela- 
tion to clinical status, rve obtain the percentages set forth in table 5 
It IS apparent that the cases of far advanced tuberculosis more frequently 
occupy the middle and the high range of the curve, that the prognosis is 
better at the low end and poorest in the higher region and, finally, that 
gam or loss in weight is not diiectly related 

In examining table 6 in which a compaiison is made between the 
twenty cases at one extreme of the curve and the twenty at the othei 
extreme, the following obser^atlons seem of interest The groups do 




Chart 4 — Ihc ciiivc of the innanimatorj index 
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Table S Compmison of the Groups mth the Low, the Medium and the High 
Values of the Inflammatoiy Index, with Regard to Clinical Status 


Clinical Olassiflcation 
of Patients 

As to Type of Tuberculosis 
Minimal 

Moderately advanced 
Par advanced 


Low Indev 
(20 Patients) 


35% 

33% 

30% 


Medium Index 
(37 Patients) 


20 % 

30% 

50% 


High Index 
(SOBatients) 

10 % 

30% 

60% 


As to Prognosis 
Good 
Pair 
Poor 


100% 

100% 

100% 

45% 

30% 

25% 

30% 

35% 

30% 

25% 

35% 

45% 


As to Weight Cun e 
Gaming 
Stationary 
Losing 


100 % 

43% 

60% 

5 % 


100 % 

30% 

40% 

30% 


100 % 

50% 

35% 

15% 


100 % 


100 % 


100 % 


Table 6 — Comparison of the Results of the Examinations of the Groups with 
the Lowest and the Highest Values of the Inflammatory Index 
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not differ in blood chemistry, but the group with the high index has more 
globulin, less protein, greater intracutaneous reactivity to epinephrine and 
a greater number each of positive endothelial reactions and positive 
Daranyi reactions 

CALCIUM * 

The literature on the subject of the calcium and the potassium of the 
blood in tuberculosis is extensive We shall refer to it but briefly 

Voorhoeve ® is of the opinion tliat the actual calcium balance in a 
tuberculous patient is of no significance, since decalcification is relative, 
depending on the amount of calcium supplied In a small series of cases, 
he carefully studied the amount of calcium that was needed m the diet 
to maintain calcium balance and found no striking differences between 

* Read before the Section on Pathology and Physiologj- at the Seventy-Ninth 
Annual Session of the American Medical Association, Minneapolis, June 13, 1928 
3 Voorhoeve, N Deutsches Arch f klin Med 110 231, 1913 
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tuberculous and nontubei culous subjects The analysis of Halveison^ 
IS interesting in that his determination of the calcium content of the blood 
of patients with advancing tuberculosis and of those convalescing from 
tuberculosis levealed that in peisons with incipient tuberculosis (of 
whom those on a milk diet showed marked improvement) the value of 
the calcium in the seium was noimal and fairly constant In no case 
was the calcium value inci eased above the normal by a calcium diet In 
patients with advanced tuberculosis the variations were gieatei, and 
patients who were impiovmg showed, on the average, slightly higher 
values than did those who were not improving No marked deviations 
from the normal, however, weie observed m the calcium content of the 
seium of patients in the various stages of pulmonary tuberculosis 

A review of the literature on the therapeutic use of calcium in tuber- 
culosis reA^eals a considerable body of clinical observation indicating an 
inhibitory effect on the tuberculosis itself, as well as on certain of its 
complications, a certain amount of evidence that favorable results are 
not obtainable, and a complete lack of convincing experimental evidence 
in support of calcium therapy The hypothesis of a decalcification or 
demineralization in tubeiculosis, accoiding to Mavei and Wells,® does 
not receive support from the most carefully conducted investigations 
There is no demonstrable deficiency of calcium in the blood oi tissues in 
tuberculosis, and the feeding of calcium salts does not appreciably 
inciease the amount of calcium in the blood when this is already normal 
Experiments conducted by Maver and W ells showed that guinea-pigs on 
an ordinary laboratory diet exhibited some variations in the calcium con- 
tent of the same tissue in different animals and of different tissues in the 
same animals , yet, averaged in a series of animals, the results were not 
far from identical, being generally lowest for the liver and highest for 
the lymph nodes, but not far from the content of the blood — that is, 
from 10 to 13 mg of calcium for each 100 Gm moist weight These 
studies have failed to produce experimental evidence to support the 
empirical clinical evidence that the administration of calcium has a 
healing influence on the course of tuberculous infection 

Determinations of the calcium concentration of the human seium as 
determined by Barkus ® reveal a slightly increased value in the groups 
with destructive and destructive-proliferative tuberculosis The values 
obtained in the group with proliferative disease were normal values and 
those in the group with atrophic manifestations of the disease were 
decreased 

4 Halverson, J O , Mohler, H K , and Bergeim, Olaf Calcium in Blood, 
J A M A 68 1309 (May 5) 1917 

5 Maver, M , and Wells, H G Am Rev Tuberc 6 649, 1922 

6 Barkus, O Am Rev Tuberc 9 61, 1924 
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Observations made by Matz " on the blood of both normal and tuber- 
culous subjects show that there is little vaiiation in the calcium content of 
the serum Schoenheit® noted that values for calcium in the blood 
plasma of noimal persons, determined aftei ashing it, were similar to the 
values found by others, but that those for the blood plasma of tuberculous 
patients were considerably less 

According to Gieisheimer and Van Winkle,® tubeiculosis is not char- 
acterized by a demineralization Patients who regularly drink a liberal 
amount of milk tend to show higher calcium levels than those who refuse 
it The taking of cod liver oil does not markedly increase the calcium 
m the plasma of tuberculous adults even when there is clinical improve- 
ment There is no constant difference in calcium content as between 
the sexes , noi is there a constant difference as between ages, although 
the tendency is toward lower values with inci easing age Examinations 
were made by Brockbank in seventy cases of pulmonary tuberculosis, 
and the value of the calcium in the serum was found varying between 

8 6 and 12 mg per hundred cubic centimeters, the normal value being 
10 mg per hundred cubic centimeters of serum When the cases were 
graded accoidmg to their severity, it was observed that the average 
amount of calcium in the serum was decreased when the disease was 
acute, and was increased when the lesions had healed, with proportionate 
results m the intermediate stages The difference amounted to 20 per 
cent The calcium was not diminished in patients who were coughing up 
blood, as compared with patients m a similar stage of the disease but 
without that symptom It was found that calcium, if given by mouth, 
failed to alter the level of the serum calcium materially, but when given 
intiavenously it laised the serum content of calcium above the normal 
for foity-eight hours 

Nearly 100 estimations made by Ellman show that the calcium con- 
tent of the blood in pulmonary tuberculosis is within normal limits (from 

9 to 11 mg per hundred cubic centimeters) , but this calcium content can 
be raised from the minimum to the maximum with corresponding 
improvement in the patient’s general condition by calcium or parathyroid 
therapy Kromecke,^® as well as Rosenstein and Schmidke,^® found an 
increase in the blood calcium m cases of tuberculosis with a favorable 
prognosis 

7 Matz, P B Am Rev Tuberc 11 250, 1925 

8 Schoenheit, E W Am J M Sc 170 689, 1925 

9 Greisheimer, E M, and Van Winkle, C C Am Rev Tuberc 15 270, 

1927 

10 Brockbank, W Quart J Med 20 431, 1927 

11 Ellman, P Tubercle 9 162, 1928 

12 Kromecke, Franz Beitr z Kim d Tuberc 57 467, 1924 

13 Rosenstein and Schmidke Beitr z Klin d Tuberc 59 199, 1924 



PETERSEN-LEVINSON— TUBERCULOSIS 


325 


When our patients are giouped on the basis of the classifications of 
the National Tuberculosis Association, the relation of clinical status to 
calcium and potassium values is not clear (table 7) It will be seen that 
our group with minimal A disease has the highest value of the K/Ca 
ratio and all the more advanced cases far low er values, but there is no 
progression or regularity 

Table 7 — Compansou of the Calctuin Levels and of the Potassiunt Levels of 
the Blood of Tnbci culotts Patients Giouped on the Basis of 
the Classifications of the N T A 


Group, OHssifled as to Tuberculosis 

Minimal 4. 

Minimal B 

Moderately advanced A 
Moderately advanced B 
Far advanced A 
Far advanced B 
Far advanced C 


Calcium, Mg 

Potassium, Mg 

K/Ct Ratio 

91 

208 

227 

10 7 

185 

173 

10 8 

171 

1 6 

10 2 

19 6 

192 

98 

19 

1 93 

10 5 

198 

1 87 

10 5 

18 4 

1 75 


Table 8 — Compauson of the Calcium Levels and of the Potassium Levels of 
the Blood of Tuhei culous Patients Giouped Accotding to the Weight Curve 


Group, Classified as to Weig-ht Curve Calcium, Mg Potassium, Mg K/Ca Ratio 

Gaming 10 6 IS 9 IS 

stationary 10 4 20 1 1 96 

Losing 10 2 17 7 1 73 


Table 9 — Comparison of the Calcium Levels and Potassium Levels of tlie Blood 
of Tubei culous Patients Grouped on the Basis of Piognosis 


Group, Classified as to Prognosis 

Calcium, Mg 

Potassium, Mg 

K/Oa Ratio 

Gunmg — continued to gain 

10 7 

IS 5 

175 

Gaming— later declined 

10 6 

186 

177 

Stationary 

91 

19 8 

197 

L-osmg— later gained 

98 

21 

217 

Losing — continued to decline 

10 2 

181 

179 


When the patients are classified m accordance with the weight curve, 
the values for the groups are as recorded in table 8 Here we have a 
definite reduction of the calcium as we pass from the gaming to the 
losing group, the losing group giving the lowest value of the K/Ca ratio 
Finally, m table 9, we present the results when the grouping is made 
on the basis of prognosis It is obvious that the groups who were gaining 
had the highest calcium levels but the high level in the last group may 
seem confusing W e are of the impression that the two groups present 
totally different pictures of calcium metabolism despite the similarity of 
the determinations In the groups of patients who are gaining w^e have 
the organism maintaining a high calcium level as part of the pictuie of 
resistance, and this without loss from the body — such patients are, as a 
rule, in calcium balance In the gioup of patients wdio are losing w^e have 
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a fairly high calcium level, but it represents calcium leaving the tissue 
and passing out from the body — ^these patients usually show a negative 
calcium balance 

The three intermediate groups seem to bear out this assumption, 
the stationary group having the lowest amount Certainly, the calcium 
values seem of greater importance than the potassium values or the values 
of the K/Ca ratios in all the clinical corielations 

These assumptions seem to be made more probable when we recall 
the calcium values of the blood of the so-called “normal” groups 

Table 10 — Compm ison of the Calctum Levels and the Potassium Levels of the 

Blood of the “‘Noniial” Gioups 


Clmieal Group 


Calcium, Mg Potassium, Mg K/Oa Ratio 


Truly normal 97 20 3 G1 

Having healed tuberculosis (Roentgen) 10 5 20 8 1 98 

Having active tuberculosis (Roentgen)* 9 0 20 1 2 08 


* Silent lesions, probably chronic 


Table 11 — Compattson of the Gtoups with the Loiv, the Medium and the High 
Calcium Levels, with Regaid to Clinical Status 


Clinical Classification 

Loir Calcium 

Medium Calcium 

High Calcium 

of Patients 

(20 Patients) 

(35 Patients) 

(20 Patients) 

As to Type of Tuberculosis 

Minimal 

25% 

20% 

26% 

Moderately advanced 

35% 

25% 

45% 

Par advanced 

40% 

55% 

30% 


100% 

100% 

100% 

As to Prognosis 

Good 

40% 

37% 

35% 

Pair 

35% 

20% 

40% 

Poor 

25% 

43% 

25% 


100% 

100% 

100% 

As to Weight Curve 

Gaming 


ZS% 

65% 

Stationary 

35% 

40% 

45% 

Losing 

20% 

32% 

0 


100% 

100% 

100% 


(table 10) Here, again, the high calcium level occurs in the healed 
(resistant) group, the group with only roentgen evidence of activity 
(chronic tuberculosis) has a low level 

We turn now to an analysis of the determinations made for the group 
and arranged in cuives from low to high levels 

The range of calcium values for the series is from a low of 8 2 to a 
high of 13 4, and it is at once apparent, on inspection of chart 5, that a 
considerable number of the patients at the low end of the curve have 
died, wdiile the patients with pleural effusion are scattered to a greater 
extent 

The distribution of the clinical types on the curve is shown in table 11 
The most striking feature is the fact that none of the twenty patients at 





Chart 5 — The calcium curve 
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the high end of the calcium curve were losing weight, the entire group 
eithei gaming or remaining stationary at the time of examination 

In table 12, the averages for the results of the examinations of the 
patients with the extremely high or the extremely low calcium values are 
shown The following observations seem of interest The group with 
the low calcium level has, of course, a higher K/Ca ratio , the inflamma- 

Table 12 — Companson of the Results of the Examinations of the Gtoups with 
the Lowest and the Highest Calcium Levels 
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tory index is somewhat lower because of a longer blister time, the 
McClure-Aldrich sodium chloride disappearance time is somewhat 
longer, the corpuscle/plasma ratio is a little higher and the number of 
‘hagotonic” reactions to epinephrine is somewhat greater 

POTASSIUM 

When we examine the potassium curve m chart 6, the relation to 
deaths would indicate that these are moie likely to occur in the patients 
with the high potassium range The clinical distribution of the cases on 
the cun^e is shown in table 13 No dearcut influence of the potassium 
levels on any clinical feature tabulated is revealed This is evident, too. 

Table 13 — Companson of the Gioiips with the Low, the Medium and the High 
Potassium Levels, with Regaid to Clinical Status 


Clinical Olassfflcation 
of Patients 


Low Potassium Medium Potassium High Potassium 
(20 Patients) (S5 Patients) (20 Patients) 


As to Type of Tuberculosis 
Minimal 

Moderately advanced 
Par advanced 


As to Prognosis 
Good 
Pair 
Poor 


\s to Weight Curve 
Gaming 
Stationary 
Losing 


20 % 

45% 

35% 


100 % 

40% 

30% 

30% 

100 % 

40% 

35% 

25% 


100 % 


23% 

2S% 

49% 


100 % 

28%, 

28% 

44% 


100 %, 

51%, 

31%, 

18%, 

100 % 


30% 

23%, 

45%, 


100 % 

50%, 

30%, 

20 %, 


100 % 

25%, 

60%, 

15%, 


100 %, 
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Chart 6 — The potassium curve 
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when we inspect the averages of the other determinations for the two 
extieme groups (table 14) The only fact of apparent interest is the 
greater size of the reactions to thyroxin in the group with the low level 
of potassium In part 1, table 1, the relation between the reactions of the 
skin to thyroxin and the potassium level is made evident 

Table 14 — Companson of the Results of the Examinations of the Groups with 
the Low and the High Potassium Levels 
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THE k/cA ratio 

The K/Ca ratio has apparently much less influence on the tuberculous 
process than the actual amount of calcium In the curve in chart 7 , the 
deaths are well distributed along the various levels, as are the cases with 
pleural effusion 

Table IS — Companson of the Gtoups with the Lozv, the Medium and the High 
Values of the K/Ca Ratio, with Regaid to Clinical Status 


Clinical Classification 

Low Ratio 

Medium Ratio 

High Ratio 

of Patients 

(20 Patients) 

(35 Patients) 

(20 Patients) 

As to Type of Tuberculosis 

25% 

eo% 

20% 

Minimal 

Moderately advanced 

45% 

28% 

25% 

Par advanced 

30% 

52% 

45% 


100% 

100% 

100% 

As to Prognosis 

35% 

31% 

50% 

Good 

Pair 

30% 

25% 

35% 

Poor 

35% 

44% 

15% 


100% 

100% 

100% 

As to Weight Curve 

Gaming 

stationary 

Losing 

55% 

30% 

15% 

34% 

43% 

23% 

35% 

45% 

25% 


100% 

100% 

100% 


The clinical status of the groups with the low, medium and high 
values of the K/Ca ratio is made evident in the percentages recorded in 
table 15 The only apparently significant feature is that with a high 
value of the ratio the prognosis is apparently better 

The averages for various determinations in the examination of the 
extreme groups show no strilcmg differences (table 16) The group 




PETERSEN-LEVINSON— TUBERCULOSIS 


331 



Chart 7 — The curve of the K/Ca ratio 
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with the low value of the ratio weighs slightl)'- less, has a slightly lower 
value of the cholesterol leathin ratio, a smaller flare at the site of injec- 
tion of epinephrine and a larger wheal at the site of injection of thyroxin, 
and the salt solution resorption time is a little shorter 

Table 16 — Comparison of the Results of the Examinations of the Groups with 
the Lowest and the Highest Values of the K/Ca Ratio 
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PROTEIN 

The average percentage of the protein in the blood serum of the 
“normal” group was determined as 8 For the serum of our tuberculous 
group, this was 8 8, and, as one surveys chart 8, it appears that patients 
with more advanced tuberculosis have a higher concentration Thus, 
there appear to be more deaths in this region of the curv’-e and also more 
cases with pleural effusion 


Table 17 — Compaitson of the Groups with the Loiu, the Medium and the High 
Levels of Protein in the Serum, zvith Regaid to Clinical Status 


Clinical Glassification 
of Patients 

Low Protein 
(20 Patients) 

Medium Protein 
(41 Patients) 

High Protein 
(20 Patients) 

As to Type of Tuberculosis 
Minimal 

Moderately advanced 

Par advanced 

ill 

22% 

ee% 

52% 

10% 

25% 

65% 


100% 

100% 

100% 

As to Prognosis 

Good 

Pair 

Poor 

60% 

30% 

10% 

36% 

20% 

3Sf„ 

15% 

40% 

45% 


100% 

100% 

100% 

As to Weight Curve 

Gaining 

Stationary 

loosing 

45% 

40% 

15% 

34% 

53% 

13% 

55% 

15% 

30% 


100% 

100% 

100% 


The percentage distribution of the patients with the low and the high 
concentrations of protein on the basis of clinical status is given in 
table 17 It appears that more cases of far advanced tuberculosis occur 
at the upper end, at which also, the prognosis is poorest Curiously, 



Chart 8 — The pi olein curve 
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both gain and loss in weight are most marked here, reflecting, probably, 
the fact that in many instances these gains represent fluctuations in the 
watei balance 

Table 18, presenting the results of the examinations of the two 
extreme gioups, offers a number of contrasts, some of which are con- 
tiadictory The group with the low protein has less globulin, fewer posi- 
tive tuberculin and Daranyi reactions, a higher value of the corpuscles/ 
plasma ratio, a greater number of sympatheticotonic vascular reactions, 
a longer blister time, but a somewhat higher permeability, and a higher 
value of the K/Ca ratio 


Table 18 — Compaiison of the Results of the ErammaUons of the Gioups Having 
the Lowest and the Highest Concent) ations of Piotein in the Serum 
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GLOBULINS 

There can be little doubt concerning the relation of the inciease in 
globulins to the prognosis in tuberculosis With this mciease in the 
globulins in cases of far advanced tuberculosis, are to be associated the 
changes in the sedimentation time, the increase in fibrinogen, the various 
flocculations, which depend on the colloidal instability, etc 

When we examine the curve m chart 9, it is immediately apparent that 
the high end has the majority of deaths The cases showing pleural 
exudations are equally distributed 

The percentage analysis of the cases plotted on the curve with regard 
to clinical condition is shown in table 19 The majority of the cases of 
far advanced tuberculosis occur at the high end and the prognosis here 
IS poorest On the other hand, the relation of gam or loss of weight to 
the curve is uncertain While, of course, in the low end of the curve 
a majority of the patients are gaining or are stationary, in the high end 
the gaining, the stationary and the losing are about equally divided As 
mentioned in the corresponding discussion of the total protein, this is 
probably to be explained on the basis of the fluctuation of the water 
balance, which occurs so readily m these cases of far advanced tuber- 
culosis 




Chart 9 — The globulin curve 
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Table 20, in which the two extreme groups are compared, shows the 
following conditions, many of which correspond with the observations in 
the groups having the high and the low values of total protein The 
group with the low globulins has a longer blister time, a lower inflamma- 
tory index, a higher value of the IC/Ca ratio, less protein, a higher value 
of the corpuscles/plasma ratio, fewer positive tuberculin and Daranyi 
reactions and a greater numbei of vagotonic reactions to epinephrine 

Table 19 —Comp anson of the Gioups with the Low, the Medium and the High 
Levels of Globulins, with Regard to Clinical Status 


Clinical Classification 

Low Globulins 

Medium Globulins 

High Globulins 

of Patients 

(20 Patients) 

(42 Patients) 

(20 Patients) 

As to Type of Tuberculosis 

Minimal 

55% 

10% 

5% 

Moderately advanced 

25% 

40% 

10% 

Par advanced 

20% 

41% 

85% 


100% 

100% 

100% 

As to Prognosis 

Good 

63% 

38% 

S% 

Fair 

25% 

28% 

40% 

Poor 

10% 

S4% 

55% 


100% 

100% 

100% 

As to Weight Curve 

Gaming 

35% 

50% 

30% 

Stationary 

60% 

38% 

33% 

Losing 

5% 

12% 

35% 


100% 

100% 

100% 


Table 20 — Compauson of the Results of the Examinations of the Groups with 
the Lowest and the Highest Concentiafions of Globulins in the Seium 


rH 

m 


CJ 






c. 


C3 


B 


f-i 

a 

p. 

ta 

s 

0 

o 

w 

CJ 

a 

1 

V 

a 

M 

O 

<0 

a 

)-4 

>» 

U 

O 

•M 

bX) 

to 

a 

a 

o 


to 

s 

li 

to 

a 

0 

0 

C3 

g 

a 

CO 

5 . 

CO 

tn 

Cf 

a 

p. 

0 


to 

B 


Cw 

cd 

a 

a 

3 

w 


a 

a 


S 

CO 0 

CO 

0 

a 

0 

03 

3 

Xip 

oo 

a 

■*-> 

CO 

^■2 
eS ^ 

a 

cS 

cn 

3 

c' 

to 

c 

•w 

o 

rt 

Q 

a 

3 

o 

t-f 

tH C 

CP 3 

fls 

3 

C3 

Ui 

rt 

oK 

3 

tc 

C3 

4^ 0 

^ a 

C3 

CP >4 

40 

C3 

0 

5 

S 

o 

a 

h-l 

O 



< 

P4 

CH 

a 

0 

0 

Ph 

P 

72 

79 

65 8 

86 

101 

20 7 

207 

928 

818 

13+ 

Neg 

12 + 

Neg 

416 

9 minimal 

7 mod ad 

33V 

7S 

3 










6+ 

8+ 


4 far ad 



59 3 

6 62 

681 

10 3 

10 5 

19 6 

188 

40 7 

9 37 

3— 

Neg 

1— 

Neg 

S91 

1 minimal 

2 mod ad 

6V 

14S 

10 










17+ 

18+ 


17 far ad 




BASAL METABOLIC RATE 

The basal metabolic rate for the tuberculous group averages +6 5 , 
and the curve (chart 10) propoi tionately follows that established for our 
‘formal” and miscellaneous clinical group The fatal cases and the 
majority of those with pleural effusion are grouped at the upper end of 
the curve The clinical status of each of the groups with the low, the 
medium and the high rates is shown in the percentages listed in table 21 



Chart 10 — The curve of the basal metabolic rate 
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In the group with the low basal metabolic rate, the cases of minimal 
manifestation predominate, in the group Avith the high basal metabolic 
rate, the cases of far advanced tuberculosis The same ratios are true 
for the good and the poor prognoses There is no apparent relation to 
the weight curve 

In table 22, in which the groups at the ends of the curve are com- 
paied in detail, the group with the high rate is shown to have a some- 


Table 21 — Covipmison of the Gjoups Having, Respectively, Low, Medium and 
High Basal Metabolic Rates, with Regaid to Clinical Status 


Clinical Classification 

Loir Basal 

Medium Basal 

High Basal 

Metabobc Rate 

Metabolic Rate 

Metabolic Rate 

of Patients 

(20 Patients) 

(35 Patients) 

(20 Patients) 

As to Type of Tuberculosis 

ilmimal 

45% 

23% 

10% 

Moderately advanced 

30% 

31% 

30% 

Par advanced 

25% 

467c 

60% 


100% 

100% 

100% 

As to Prognosis 

Good 

60% 

40% 

20% 

Fair 

30% 

37% 

15% 

Poor 

10% 

23% 

65% 


100% 

1007o 

100% 

As to Weight Curve 

Gaining 

40% 

43% 

3t)% 

Stationary 

40% 

48% 

40% 

Losing 

20% 

9% 

25*^ 


100% 

100% 

100% 


Table 22 — Conipauson of the Results of the Examinations of the Gioups with 
the Lowest and the Highest Basal Metabolic Rates 
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what lower value of the K/Ca. ratio, a shorter ICromayer light erythema 
time and a shorter ice reaction time and a larger flare on the injection of 
epinephrine 

VASCULAR REACTIONS TO EPINEPHRINE 

In two papers previously published,^ we described the reactions of 
our tuberculous group to the subcutaneous injection of epinephrine 

14 Petersen, W F, and Levinson, S A Am Rev Tuberc 18 616, 1928 
Hillebrand and De Trana Ibid 18 626, 1928 
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Both the individual cuives and then analysis on the basis of clinical 
status, as well as composite cui ves, wei e pi esented m detail 


COo COMBINING POWER 

We might expect that the CO, combining power of the patient would 
show lelatively little concuirence with the clinical activity In chait 11, 


Table 23 — Compoison of ihc Gioups zvith the Low, the Medium and the High 
CO 2 Combining Powei, with Regaid to Clinical Status 



Low CO 2 Com 

Medium CO 2 Com 

High CO 2 Com- 

Olmieal Classifleation 

bining Power 

bining Power 

bining Power 

of Patients 

(20 Patients) 

(39 Patients) 

(20 Patients) 

As to Type of Tuberculosis 

Minimal 

30% 

25% 

6% 

Moderately advanced 

10% 

36% 

45% 

Par advanced 

60% 

39% 

60% 


100% 

100% 

100% 

As to Prognosis 

Good 

40% 

41% 

20% 

Pair 

30% 

23% 

40% 

Poor 

30% 

347o 

40% 


100% 

100% 

100% 

As to Weight Curve 

Gaming 

35% 

44% 

45% 

Stationary 

45% 

8S% 

30% 

Losing 

20% 

1S% 

25% 


100% 

100% 

100% 


Table 24 — Compauson of the Results of the Examinations of the Gioups Having 
the Lowest and the Highest COs Combining Powei 
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oui stiictly 1101 mal mateiial is scattered over the entire lange of the 
normal curve, while the cases m which there is loentgen evidence of 
active tuberculosis tend toward the upper end The curve for our tuber- 
culous niateiial indicates that deaths, as well as pleural effusion are 
scattered 

The general clinical status of the patients represented on the curve 
also indicates that there is no significant difference clinically between the 
exti ernes (table 23) 

Table 24, in which the gioups with the extremely high and the 
extremely low CO, combining power are compared, shows the following 






Chart 11 The curve of the CO? combining power 
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differences between the gioups The gioup with the low CO 2 combin- 
ing power has a higher level of potassium and a higher value of the 
K/Ca ratio, a longer Kiomayer light eiythema time, a longer ice reaction 
time, a smaller flare at the site of the mtracutaneous injection of 
epinephrine and thyroxin and fewei positive Daranyi reactions 

CHOLESTEROL 

The association of high cholesteiol values with more favoiable types 
of tuberculous infection has been repeatedly suggested In chart 12, our 
values for the series of tuberculous patients are considerably lower than 
those for the “normal” persons and persons with miscellaneous clinical 
conditions If it is permissible to draw conclusions from the limited 
material, it appears, too, that the cases of healed tuberculosis among our 
“normal” and miscellaneous groups are more apt to be associated with 
high cholesterol values 


Table 25 — Comparison of the Groups with the Low, the Medium and the High 
Cholesterol Content in the Blood, With Regard to Clinical Status 


Clinical Olssiflcatlon 

Low Cholesterol 

Medium Cholesterol 

High Cholesterol 

of Patients 

(20 Patients) 

(38 Patients) 

(20 Patients) 

As to Type of Tuberculosis 

Minimal 

18 % 

23% 

20% 

Moderately advanced 

18 % 

37% 

40% 

Par advanced 

70% 

40% 

40% 


100% 

100% 

100% 

As to Prognosis 

Good 

30% 

37% 

35% 

Pair 

20% 

30% 

45% 

Poor 

50% 

33% 

20% 


100% 

100% 

100% 

As to Weight Curve 

Gaining 

30% 

44% 

45% 

Stationary 

50% 

37% 

45% 

Losing 

20% 

19 % 

10% 


100% 

100% 

100% 


Table 26 — Comparison of the Results of the Evarninations of the Groups with 
the Lowest and the Highest Values of Cholesterol in the Serum 
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Chart 12 — The cholesterol curve 
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It IS rather striking that so many fatal cases are at the lower end of 
the curve, the cases with effusion appear more frequently at the oppo- 
site end 

The clinical status of the groups with the low, the medium and the 
high cholesterol values is shown in the percentages set forth m table 25 
The group with the lowest cholesterol values contains more cases of far 
advanced tuberculosis with poor prognosis , man}”- of the patients in this 
group, however, are either stationary or gaming in weight The group 
with the highest cholesterol values contains a greater number of cases of 
moderately or far advanced tuberculosis , the majority of the patients in 
this group have a fair or good prognosis and are either stationary or 
gaming in weight 

Table 25, m which the twenty patients at the low end of the curve are 
compared with the twenty at the high end, indicates that the low group 
has a lower blood pressure, more globulin and a smaller reaction to tuber- 
culin The low group also is characterized by ten fatal cases, as com- 
pared with three m the high group 

LECITHIN 

An analysis of the lecithin curve m chart 13 from the point of view 
of the clinical status of the patients represented m it reveals a clinical 
distribution as tabulated m table 27 The group at the low end of the 
curve shows the cases of far advanced tuberculosis to be m the majority, 
with poor or, at best, fair prognosis The high group, on the other hand, 
shows more cases of minimal tuberculosis and more with a good prog- 
nosis The relation of these groups to the weight curve is uncertain 

Table 27 — Comparison of the Gioups with tJn; Low, the Medium and the High 
Lecithin Values, with Regard to Clinical Status 


Clinical Classification 

Low Lecithin 

Medium Lecithin 

High Lecithin 

of Patients 

(20 Patients) 

(30 Patients) 

(20 Patients) 

As to Type of Tuberculosis 

Minimal 

10% 

20% 

40% 

Moderately advanced 

35% 

27% 

30% 

Par advanced 

55% 

53% 

30% 


100% 

100% 

100% 

As to Prognosis 

Good 

15% 

3S% 

55% 

Pair 

40% 

30% 

15% 

Poor 

45% 

32% 

30% 


100% 

100 % 

100% 

As to Weight Curve 

Gaining 

40% 

50% 

25% 

Stationary 

40% 

33% 

60% 

Losing 

20% 

17% 

15% 


100% 

100% 

100% 




Chart 13 — The lecithin curve 
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The table m which the groups at the extreme ends of the curve are 
compaied (table 28) shows the following The low group has a shorter 
blister time, higher globulin, a longer Kromayer light erythema time, a 
larger flare at the site of the injection of epinephrine, as well as a larger 
reaction to thyroxin and a greater number of positive tuberculin and 
Daranyi reactions 

Table 2%—Companson of the Results of the Examinations of the Gioiips with 
the Lowest and the Highest Lecithin Values of the Serum 
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cholesterol/lecithin ratio 

Since high cholesterol and low lecithin values presumably have some 
prognostic significance, we have studied this ratio as it involves our 
material It is apparent from a survey of the curve in chart 14 that 
deaths are scattered over the entire range Here again, cases with effu- 
sion are seemingly more common with the high values 

The relation of the ratio to the clinical status of the patient as indi- 
cated in table 29 is not clear There are more cases of moderately 
advanced and far advanced tuberculosis at the high end of the curve. 


Table 29 — Covipai ison of the Gioiips with the Lowest and the Highest Values 
of the Cholestei ol/Lccithin Ratio, with Regard to Clinical Status 


Olmicil Classification 

Low Value 

Medium Value 

High Value 

of Patients 

(20 Patients) 

(36 Patients) 

(20 Patients) 

As to Type ot Tuberculosis 

llinimal 

45% 

14% 

10%) 

Moderately advaneed 

15% 

40% 

40% 

Par advanced 

40% 

46% 

50% 


100% 

10C% 

100%, 

As to Prognosis 

Good 

60% 

33% 

20%, 

Pair 

15% 

22% 

53% 

Poor 

23% 

45% 

25% 


100% 

100% 

100%, 

As to weight Curve 

Gaming 

33% 

33% 

50% 

Stationary 

55% 

44%. 

30% 

Losing 

10% 

21%. 

20% 


100% 

100% 

100%. 
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tile majority of the patients with the high values are gaming and have a 
fair prognosis On the other hand, in the low group there are nioi e cases 
of minimal manifestation of the disease The group has more patients 
with good prognosis (60 per cent) and a far greater number (90 per 
cent) who are either gaming or stationary It is evident tliat the index 
IS of prognostic value only when we take into consideration the stage of 
the tuberculous process 

As there are no apparent correlations with the results of the other 
tests, tlie tables have been omitted It may be recalled that determina- 
tions of cholesterol m our group of 100 “normal” men showed few 
correlations with other determinations (table 1, part 1) 

NONSPECIFIC LEUKOCYTIC REACTION TO AOLAN 

When a bland protein is intracutaneously injected, a peripheral vas- 
cular constriction takes place, with a coinadent leukopenia At the same 
time, a splanclinic dilatation apparently occurs and the leukocytes accu- 
mulate for tlie time being m the internal organs The degree of the 
shift m the leukocjte count is of value m estimating the autonomic 
status Muller studied the reaction in detail 

We studied such reactions m the series of patients with tuberculosis 
The results of the composite curves have been published elsewhere 

corpuscle/plasma r\tio 

The corpuscle/plasma ratio has been described as of definite prog- 
nostic value m tuberculosis Chart 15 reveals that both deaths and cases 
of pleural effusion are uniformly distributed 

The distribution of the clinical activity with regard to the low, 
medium and high values of this ratio is shown m table 30 The group 


Table 30 — Covtpanson of the Gtoups zotfh the Lozv, the Medium and the High 
Values of the Corpusclcs/Plasiua Ratio, with Regard to Clinical Status 


Clinical Classification 

Loir Value 

Medium Value 

High Value 

of Patients 

(20 Patients) 

(40 Patients) 

(20 Patients) 

As to Type of Tuberculosis 

Minimal 

20% 

e2 5% 

25% 

Moderately advanced 

10% 

40 % 


Far advanced 

70% 

37 57o 

40% 


100% 

100% 

100%, 

As to iTognosis 

Good 

40% 

40% 

30% 

Pair 

20% 

257o 

45% 

Poor 

40% 

35% 

25%) 


100% 

100% 

100%, 

As to weight Curve 

Gaming 

45% 

40%) 

40%) 

Stationary 

35% 

45% 


Losing 

20% 

15%, 

15%) 


100% 

100% 

100% 


15 Muller, E F Alunchen med Wclinschr 70 1113, 1923 

16 Petersen, W F , and Levinson, S Am Rev Tuberc 18 839, 1928 



Chart IS -The curve of the corpuscles/plasma ratio 
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at the low end of the cune sho^\s proportionately more cases of far 
advanced tuberculosis with poor prognosis There is no relation to the 
u eight curve 

Table 31 — Covtpanson of the Results of tlu Eraunuatwus of tin Groups a ith 
the Loz>.(.st and the Highcsr J'altus of the Corpuzcicz/Plasuta Ratio 
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\\ hen u e exannne table 31, in whicli the group at the extreme ends of 
the curce are compared, we obsen^e that the K/Ca ratio is higher in the 
low group, as are tlie serum protein and the CO 2 combining pou er and 
that, as a group, these patients with tlie low value of the ratio in question 
u eigli considerably less 


ICE REACTION TIME 

For our group of 100 “normal * men the ice reaction time averaged 
19 seconds while for our group of tuent}' actualh* normal persons it 
V as reduced to 14 5 seconds This group with the low reaction time 
had an average age of 40 3 'ears The group with tuberculosis until 
an aAerage age of ol }ears should show an ice reaction time below 
14.5 seconds, and we actual!} found it to be 12 seconds 

The cune (chart 16) indicates that both deaths and cases with 
pleural effusion are more conimon in the patients uitli a short ice reac- 
tion time On the other hand the cases in uliicli there uas roent- 
genologic evidence of active tuberculosis in our “normal” series appear 
more frequentl} until longer ice reacbon time (age^) 

The clinical stabis of the groups represented on the ice reaction cun^e 
IS shoum in table 32 It seems that in the low and middle regions of the 
cun*e there are more cases of far advanced tuberculosis while the prog- 
nosis and the u eight cuiue appear to be someuhat better in the region of 
the delaied ice reaction 

Table 33 in uliicli the groups at the extreme ends of the cune are 
compared in detail also indicates that the persons uith a dela} ed reachon 
ha\ e a more favorable outlook The group until the short reacbon time 



Chart 16— The curve of the ice reaction time 
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has many more cases with complications The Kroma)'^er light erythema 
time IS shorter, the COo combining power is higher, the wheal at the site 
of the injection of epinephrine is somewhat larger and the reaction to 
tuberculin less intense 


Table 32 — Compai ison of the Groups with the Short, the Medium and the Long 
Ice Reaction Time, with Regatd to Clinical Status 


Clinical Classification 

^hort Time 

Medium Time 

Long Time 

of Patients 

(.20 Patients) 

(42 Patients) 

(20 Patients) 

As to Tme of Tatisrculosis 

Minimal 

10% 

21% 

35% 

Moderatelv advanced 

35% 

307o 

20% 

Par advanced 

53% 

49% 

45% 


100% 

100% 

1007o 

As to Prognosis 

Good 

‘‘0% 

33% 

33% 

Pair 

20% 

31% 

40% 

Poor 

40% 

34% 

25% 


100% 

100% 

1007o 

As to Weight Curve 

Gaming 

40% 

43% 

45% 

Stationary 

mo 

3S% 

45% 

Losmg 

mo 

19% 

10% 


100% 

100% 

100% 


Table 33 — Comparison of the Results of the Examinations of the Gioups with 
the Shortest and the Longest Twie foi the Reaction to Ice 
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KROKAYER LIGHT REACTION TIME 

The reactive erythema following upon the application of the 
Kromayer light appears somewhat more rapidly m tuberculous persons, 
as IS evident in chart 17 While the time averages 120 minutes for our 
“normal” group, it is only 90 minutes for the patients with tuberculosis 

The clinical distribution is shown m table 34 The table shows 
clearly that it is impossible to correlate the reaction with any particular 
clinical phase 

Table 35, in which the groups at the extreme ends of the curve are 
compared m detail, also illustrates the relative similarity of the two 
groups and it is for this reason that we have included the averages The 





Chart 17— The curve of the Kromayer light erythema 
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only striking diffeience lies in the endothelial reaction the group with 
the short reaction time gives 50 per cent positive reactions as com- 
pared with 10 per cent for the group with the delayed reaction This is 
confirmed when we examine the Kromayei reaction time of all the 
patients with the positive Rumpel-Leede endothelial reaction It is then 
found to be 65 minutes as contrasted with 105 minutes for the cases 
in which the Rumpel-Leede endothelial reaction is negative 


Table 34 — Compaq ison of the Gioups with the Shoit, the Medium and the Long 
Tune for the Appeal ance of Kiomayci Light Eiythcma, with 
Regal d to Clinical Status 


Clinical Classification 

Short Time 

Medium Time 

Long Time 

of Patients 

(20 Patients) 

(25 Patients) 

(20 Patients) 

As to Tj pe of Tuberculosis 

Minimal 

25% 

16% 

20% 

Moderately advanced 

25% 

32% 

45% 

Par advanced 

50% 

52% 

35% 


100% 

100% 

100% 

As to Prognosis 

Good 

50% 

28% 

35% 

Pair 

0 

44% 

30% 

Poor 

50% 

28% 

35% 


100% 

100% 

100% 

As to Weight Curve 

Gaining 

35% 

56% 

25% 

Stationary 

45% 

28% 

05% 

Losing 

30% 

10% 

10% 


100% 

100% 

100% 


Tabil 35 — Conipaiison of the Results of the Examinations of the Gionps %m1h 
the Shoitcst and the Longest Time for the Appeal ance of the 
Kiomayei Light Erythema 
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MC CLURE-ALDRICH TEST 

The disappearance time of mtracutaneously injected salt solution, 
as suggested by McClure- Aldrich, seems of considerable interest in tuber- 
culosis Chart 18 shows that m our tuberculous patients this time varied 
from 15 to 190 minutes Deaths occur more frequently in the low 
part of the curve , pleural effusion is more common at the high end 
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The clinical status of the cases as classified on the curve is recorded 
in table 36 In general, the distribution of minimal, moderately advanced 
and far advanced tuberculosis is practically equal , the prognosis is some- 
what better in the cases with delayed absorption and the weight curve is 
decidedly more favorable at the upper end of the curve 


Table 36 — Companson of the Groups zoith the Shojt, the Medium a\id the Long 
Resoiptwn Time for Salt Solution, zmfh Regaid to Cluneal Status 


McOIure-AIdnch Salt Solution Disappearance Test 

- - A 


Clinical Classification 

Short Time 

Medium Time 

hong Time 

of Patients 

(20 Patients) 

(39 Patients) 

(20 Patients) 

As to Type of Tuberculosis 

Minimal 

25% 

25% 

15% 

Moderately advanced 

25% 

28% 

35% 

Par advanced 

50% 

47% 

50% 


100% 

100% 

100% 

As to Prognosis 

Good 

30% 

35% 

40% 

Pair 

20% 

30% 

40% 

Poor 

50% 

34% 

20% 


100% 

100% 

100% 

As to Weight Curve 

Gaming 

30% 

3S% 

65% 

Stationary 

35% 

4S% 

20% 

Losing 

35% 

14% 

16% 


100% 

100% 

100% 


Table 37 — Companson of the Results of the Examinations of the Gioups with 
the Shot test and the Longest Dtsappeai ance Tune foi Salt 
Solution (McClure-Aldnch Test) 
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When we compare the groups at the extreme ends of the curve 
(table 37) , the following points seem of interest There are no apparent 
differences in the amount of globulin, in the group with the short time, 
the protein is 8 5 per cent as compared with 9 per cent for the group 
with the delayed disappearance The group with the short time has greater 
permeability of the capillaries, a higher inflammatory index, more cal- 
cium, and much shorter Kromayer and ice reaction times The wheal 
at the site of the injection of epinephrine is larger, but the flaie is 
smaller, as is also the thyroxin wheal and the reaction to tuberculin 





Chart 18— The curve of the disappearance time of the salt solution in the McCIure-AIdnch test 
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Feldman studied some thirty patients ill with teiminal tuberculosis 
and found that the shortest absorption times were in the patients with 
the most toxic condition 

RUMPEL-LEEDE ENDOTHELIAL REACTION 

Thirt\"-two of the eighty-three patients gave a positive endotlielial 
reaction These patients were proportionately distributed among the 
groups with minimal, moderately advanced and far advanced tuber- 
culosis There may be some significance in the fact that only one of the 
patients i\ith the positive reaction had a pleural effusion, that one third 
of them gave a primary S3TOpatheticotonic reaction and that their average 
Kromayer light erythema time was shortened to 65 minutes (The 
average for the group with tuberculosis was 90 minutes ) 

INTRACUTANEOUS REACTION TO EPINEPHRINE WHEAL 

The average size of the wheal at the site of the injection of 
epinephrine m our “normal” series was 19 2 mm In the tuberculous 
group, it averaged 15 2 From the curve in chart 19, it may be noted 


Table 38 — Compauson of the Gioups with the Smallest, the Medtum and the 
Laigest Diameters of the Wheal at the Site of the Injection of 
Epinephi me, with Regaid to Clinical Status 


Clinical Classification 

Small Wheal 

Medium Wlieal 

Large Wheal 

of Patients 

(20 Patients) 

(42 Patients) 

(20 Patients) 

As to Type of Tuberculosis 


33% 

20% 

iliriunal 

0 

Noderately adranced 

5S7o 

23% 

25% 

Far advanced 

45% 

44% 

55% 


100% 

100% 

100% 

As to Prognosis 

10% 

40% 

40% 

Good 

Fair 

50% 

21% 

30% 

Poor 

40% 

33% 

30% 


100% 

100% 

100% 

As to Weight Curve 

Gaining 

stationary 

Losing 

ill 

40% 

31% 

23% 

35% 

60% 

5% 


100% 

100% 

100% 


that more deaths occurred m the patients with small wheals, while cases 
with pleural effusion were scattered over the entire range The clinical 
status of the groups with the small, the medium and the large wheals is 
shown in table 38 There are no cases of minimal manifestation in the 
group with the small wheals, and the group has either a fair or a poor 
prognosis In the group with the large wheals, the prognosis seems better 
and more of the cases are at least stationarj^ The group with the most 
favorable prognosis seems to be that in which the wheal is intermediate 

17 Feldman, A Intradermal Salt Solution Test m Tuberculosis, Arch Int 
:Med 41 549 (April) 1928 





Chart 19 — The curve of tlic intraculaneous reaction to epinephrine (wheal) 
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The analysis of the results in the tests of the groups at the ends of 
the curve (table 39) indicates that the flare of the reaction to epinephrine 
and capillary permeability are somewhat greater in the group with large 
wheals, and the same observation holds true for the reaction to tuber- 
culin The absorption time for sodium chloride solution in this group 
IS somewhat less 


Table 39 — Compai ison of the Results of the EAammations of the Gioups with 
the Smallest and the Laigest Diametets of the Wheal at the Site 
of the Injection of Epinephune 
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INTRACUTANEOUS REACTION TO EPINEPHRINE FLARE 
In our group of “normal” men, the average flare of the reaction to 
epinephrine had a radius of 8 8 mm In the patients with tuberculosis, 
it had a radius of 6 8 mm As with the wheal, the curve (chart 20) 


Table 40 — Compauson of the Gioitps with the Small, the Medium and the Laige 
Radii of the Plate at the Site of the Injection of Epinephtine, 
with Regal d to Clinical Status 


Clinical Classiflcntion 
of Patients 

Sm ill Flare 
(20 Patients) 

Medium Flare 
(42 Patients) 

As to Type of Tuberculosis 
Minimal 

Moderately advanced 

Far advanced 

25% 

30% 

45% 

23% 

31% 

46% 


100% 

100% 

As to Prognosis 

Good 

Fair 

Poor 

33% 

30% 

35% 

35% 

26% 

39% 


100% 

100% 

As to Weight Curve 

Gaming 

stationary 

Losing 

40% 

50% 

10% 

38% 

42% 

20% 


100% 

100% 


Large Flare 
(20 Patients) 


15% 

40% 

45% 


100 % 

40% 

40% 

eo% 


100 % 

65% 

30% 

15% 


100 % 


shows the deaths occurring in larger number m the group with the 
smaller flares The clinical status of the groups with the small and the 
large flaies is shown in table 40 There appears to be no significant 
relation of the size of the flare to the clinical classification, the prognosis 
or the weight curve , many more deaths are found in the group with the 
small flares 
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When we examine table 41, in which the group at the ends of the 
curve are compared m detail, we note that with the smaller flare the 
wheal at the site of the injection of epinephrine is somewhat smaller, 
and also the flare at the site of the injection of thyroxin The blister 
time is somewhat longer and the capillary permeability relatively dim- 
inished so that the inflammatory index is smaller The absorption of 
the sodium chloride solution is also somewhat quicker The value of the 
K/Ca ratio is lowei 


Table 41 — Compmison of the Results of the Examinations of the Gioups with 
the Smallest and the Laigest Radii of the Flaie at the Site 
of the Injection of Eptneplu me 
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INTRACUTANEOUS REACTION TO THYROXIN WHEAL 

There seems to be no characteristic relation of the mortality nor any 
relation of the cases with pleural effusion to the size of the wheal at the 
site of the injection of thyroxin "V^/^hen we examine the clinical status 
of the patients as grouped in the curve (chart 21), it would seem that 


Table 42 — Coinpai ison of the Groups with the Small, the Medium and the Latge 
Diameters of the Wheal at the Site of Injection of Thyioxin, 
with Regard to Clinical Status 


Clinical Classification 
of Patients 

As to Type of Tuberculosis 
Minimal 

Moderately advanced 
Par advanced 

•Is to Prognosis 
Good 
Pair 
Roor 

As to Weight Curve 
Gaming 
Stationary 
Losing 


Small Wheal 

Medium Wheal 

Large Wheal 

(20 Patients) 

(42 Patients) 

(20 Patients) 

30% 

28% 

0 

25% 

30% 

35% 

46% 

42% 

65% 

100% 

100% 

100% 

50% 

45% 

5% 

25% 

28% 

45% 

•mo 

mo 

50% 

100% 

100% 

100% 

23% 

45% 

55% 

53% 

42% 

20% 

30% 

13% 

23% 

100% 

100% 

100% 




Chdrt 21 — The curve of the intracutaneous reaction to thyroxin (wheal) 
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there are more cases of far advanced tuberculosis m the group with the 
laiger wheals, that the prognosis is best in the group with the small 
wheals , and that the gam in weight seems to be most favorable in the 
groups at the intermediate and upper portions of the curve 

When we examine table 43, m which the groups at the extreme ends 
of the curve are compared in detail, we note that the flare at the site of 
the injection of thyroxin is largest m the group with the small wheals, 
in whom also the capillary permeability is somewhat increased and the 
value of the K/Ca ratio somewhat higher The average protein per- 
centage IS less m the group , the ice reaction time and the salt solution 
absorption time are also somewhat shorter There are nine persons with 
positive endothelial reactions as compared with seven in the group with 
larger wheals 

Table 43 — Companson of the Results of the Examinations of the Giotips with 
the Smallest and the Laigest Dtamefeis of the Wheal at the 
Site of Injection of Thyioxin 
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INTRACUTANEOUS REACTION TO THYROXIN FLARE 

As twenty-nine of our patients showed no flare at the site of the 
injection of thyroxin, they have been grouped together, and the rest of 
the material has been divided into a group showing a small flare and a 
group showing a large flare of twenty-seven and twenty-six patients, 
respectively 

From the curve in chart 22, it will be observed that the flare in the 
tuberculous group is less marked than m the "normal” and miscellaneous 
clinical groups previously examined, and that the deaths, as well as the 
cases with pleural effusion, are uniformly distributed Table 44 indi- 
cates that there is no correlation of the size of the flare with the clinical 
status The averages of the other determinations for the groups with 
the smallest and the largest flares show no stiiking differences and we 
have therefore omitted the tables 
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Chart 22 — The cune of the intracutaneous reaction to thjTOxm (flare) 


Table 44 — Comparison of the Gionps zoiih the SmaU, the Medium and the Large 
Radii of the Elate at the Site of Injection of Thytoxin, 
zvith Rcgatd to Chmeal Status 


Clinical Classification 

Small Flare 

Medium Flare 

Large Flare 

of Patients 

(29 Patients) 

(27 Patients) 

(2o Patients) 

As to Tvpe of Tuberculosis 

iUinimal 

13% 

33% 

20% 

Moderately advanced 

31% 

377o 

27%. 

Par advanced 

5C% 

S07o 

53%. 


100% 

100% 

100%. 

As to Prognosis 

Good 

30% 


20%. 

Fair 

31% 

14%. 

42% 

Poor 

3G7o 

2G%. 

3S%, 


100% 

100% 

100%. 

As to Weight Curve 

Gaming 

377c. 

eo7o 

27%. 

Stationarv 

io% 

30%. 

50%. 

Losing 

lS7o 

10%. 

23%, 


100% 

100% 

100%. 


REACTIOIC TO TUBERCULIN (tWENTY-FOUR HOURS) 

The size of tlie leaction at the site of the injection of tuberculin, as 
measured after twentj’-'four hours, varied in our series from 0 to 
28 5 mm The curve in chart 23 illustrates the series If e divide the 
group into those with negative or small, tliose with intermediate and 


18 Long’s Synthetic Tuberculin used 






Chart 23 — The curve of the reaction to tuberculin (at twenty-four hours) 
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those with large reactions we find that there are more cases of minimal 
manifestation m the group with small reactions and more cases of far 
advanced tuberculosis in the group with large reactions There appears 
to be absolutely no difference in the clinical prognosis as between these 
groups and no clearcut difference as far as the weight cuiwe is concerned 
It will also be observed that the deaths are distributed largely in the 
center of the cune and that the cases with pleural effusion seem to be 
associated with somewhat larger flares 


Table 45 — Compaitson of the Groups with the Small, the Medium and the Lai ge 
Dtamctcis of the Reaction at the Site of Injection of Tubci culm, 

Txiiih Regard to Climcal Status 


Clinical Classification 

Small Wheal 

Medium Wheal 

Large Wheal 

of Patients 

{24 Hours) 

(24 Hours) 

(24 Hours) 


(20 Patients) 

(41 Patients) 

(20 Patients) 

As to Tvpe of Tuberculosis 

Minimal 

45% 

14% 

15% 

Moderately advanced 

25% 

SG% 

30% 

Far advanced 

40% 

50% 

55% 


100% 

100% 

100% 

As to Prognosis 

Good 

45% 

297o 

35% 

Fair 

35% 

24% 

45% 

Poor 

20% 

47% 

20% 


100% 

100% 

1007o 

As to Weight Curve 

Gaining 

35% 

41% 

55% 

Stationary 

55% 

31% 

35% 

Losmg 

10% 

2e% 

10% 


100% 

100% 

100% 


In table 46, in which the groups at the extreme ends of the cui ve are 
compared, it may be noted that in the low group there is more potassium 
and less cholesterol and a smaller wheal at the site of the injection of 
thyroxin, but a flare somewhat larger The salt solution absorption time 
is less, but the Aalue of the corpuscles/plasma ratio is somevhat 
increased 


REACTION TO TUBERCULIN (PERSISTENT) 

When we now take into consideration the persistency of the reaction 
(chart 24), we again find that there is no direct relation to the ^deaths 
The relation to clinical status is shown m table 47 Again, the patients 
with the persistent and most marked flares (upper end of the curve) 
shov a preponderance of cases of far advanced tuberculosis, there is 
apparently little difference between the groups as to prognosis, and the 
weight curve is most favorable at the end representing the most persistent 
and largest reactions 
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Table 46 — Companson of the Results of the Examinations of the Gioiips with 
the Smallest and the Laigest Diameteis of the Reaction at the 
Site of Injection of Tuberculin 
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Table 47 — Companson of the Gioups with the Persistent Small, Peisistent 
Medium and Persistent Large Reaction at the Site of Injection of 
Tube) culm, with Regard to Clinical Status 


Olinical Classification 

Small Beaction 

Medium Reaction 

Large Reaction 

of Patients 

(20 Patients) 

(42 Patients) 

(20 Patients) 

As to Type of Tuberculosis 

Minimal 

30% 

14% 

30% 

Moderately advanced 

40% 

43% 

5% 

Far advanced 

30% 

43% 

63% 


100% 

100% 

100% 

As to Prognosis 

Good 

40% 

31% 

45%' 

Fair 

25% 

35% 

23% 

Poor 

35% 

34% 

30% 


100% 

100% 

100% 

As to IVeight Curve 

Gaming 

W% 

50% 

45% 

Stationary 

65% 

31% 

40% 

Losing 

15% 

19% 

10% 


100% 

100% 

100% 

Table 4S ^Comparison of the Gioups with the Negative, the 

Medium and the 


Marked Tuberculosis Complement Fixation, with Regard to Clinical Status 


Clinical Classification 

Negative Fixation 

Medium Fixation 

High Fixation 

of Patients 

(20 Patients) 

(37 Patients) 

(20 Patients) 

As to Type of Tuberculosis 
Minimal 

Moderately advanced 

Far advanced 

50% 

30% 

20% 

16% 

30% 

54% 

0 

40% 

60% 


100% 

100% 

100% 


As to Prognosis 
Good 
Pair 
Poor 


As to M eight Curve 
Gaining 
Stationary 
Losing 


53% 

1S% 

30% 


100% 

30% 

53% 

15% 

100 % 


40% 

S2% 

2S% 


100 % 

48% 

35% 

17% 


100 % 


5% 

45% 

50% 


100 % 

40% 

30% 

30% 


100 % 
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Chart 25 — The curve of tuberculosis complement fixation 
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TUBERCULOSIS COMPLEMENT FIXATION 

^ As the complement fixation reaction so largely follows the globulin 
and Daranyi reactions, we have prepared only a curve (chart 25) of the 
material, and have not made tables of the results of the examinations of 
the patients at the extreme ends of the curve When we classify our 
material on the basis of this reaction, we find that the group with the 
negative reactions contains more cases of minimal manifestation, and 
the group with the most marked reactions, only cases of moderately 
advanced and far advanced tuberculosis The prognosis is best in the 
low group and becomes increasingly poor as we proceed to the group 
with more marked reactions There is no apparent relation to the 
weight curve 

C CLINICAL STUDY OF ALTERATIONS IN THE PERME- 
ABILITY OF THE CAPILLARIES IN PATIENTS 
WITH TUBERCULOSIS 

The material presented here makes it apparent, we believe, that so 
far as the patient with pulmonary tuberculosis is concerned, increased 
inflammatory reactivity is usually associated with increased clinical activ- 
ity With lessened constitutional reactivity, the clinical course is rela- 
tively benign It is self-evident that one must keep in mind the many 
exceptions, the fact that the tuberculous lesion may be cured by absorp- 
tion, that many of our forms of therapy make use of stimulation, etc 
Practically, our therapy consists in the effort to support normal and 
inherent forces of resistance either by insuring rest and proper food 
or by recourse to methods of moderate stimulation by physical agents 
Theoretically, three major lines of therapeutic approach to the 
problem of tuberculosis can be discerned There is first and foremost 
the field of specific immunity, with the attack directed toward the virus , 
of late, the cellular aspect of the problem is receiving more attention 
The second is fundamentally chemotherapeutic in the specific sense of 
Ehrlich Here, again, it is the specific destruction of the virus that is 
the immediate goal, the reaction of the tissue being considered only to 
the degree that the agent shall not of itself be too toxic Even this 
apparently straight line of attack is being senously questioned, and 
modern investigators (the recent paper of Seifert,^ for instance) would 
now place much greater emphasis on the reactions of the tissue to the 
injection of the so-called specific therapeutic agent Finally, a third 
line of approach takes cognizance of the reaction of the tissue, with the 
endeavor directed toward promoting beneficial reactions and suppressing 
unfavorable ones Perhaps the enzymatic destruction of bacteria, a 

I Seifert, W Khn Wchnscbr 7 1497, 1928 
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both epinephnne and pituitary*’ in our expenments on lymph The 
former has the disadvantage that it has so marked an effect on 
sympathetic nerve endings, increases the metabolic rate and, particularly 
in the tuberculous, may result in paradoxic effects Dextro-epinephrine 
might ob\nate some of these defects Pituitary seems to act well 
when injected in slowly absorbable form It has the additional advan- 
tage that Its effect is apparent even on irritated capillaries, when epi- 
nephrine fails As the effect of these agents on capillary permeability 
IS of considerable interest, we have performed an experiment in a dog, 
m which epinephrine (1 mg) and pituitarj'^ in oil (dosage corre- 



Chart 1 — Effect of injection of epinephrine and pituitnn on lymph volume, 
lymph concentration, lymph sugar, lymph calcium and erepsin 

spending to one therapeutic dose m man) were given intramuscularly 
The long continued diminution of the lymph flow after the primarj'^ 
increase due to increased blood pressure and the diminution in the 
concentration of protein indicate the change in permeability The 
lowering of the calcium of the lymph is in line with this change 

Calctnm — The value of the administration of calcium is problem- 
atic The fault is not necessarily in a deficiency of calcium in the 
fluids, but in the fact that calcumi, because of the vegetative status, is 
not fixed by the cells The mere increase of the calcium of the plasma 


9 Petersen, W F , and Hughes, TP J Biol Chem 66 229, 1925 
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produced by the administration of calcium can have little effect, noi 
will the use of parathyroid hormone be of avail (as lecently demon- 
strated by Gordon, Roark and Lewis,^°) because in that case one is 
merely taking calcium from tissue reserves to increase it in the fluids 
of the body Nevertheless, it may be useful in cases in which a relatively 
low calcium level can be demonstrated m the plasma and the tissues aie 
able to fix the excessive calcium offered them 

Dwumitwn of the Activity of the Sex Glands and of the Thyroid 
Gland — ^Diminution of the activity of the sex gland in women is of 
obvious therapeutic importance, not only with the idea of sterilization 
and the avoidance of pregnancy, but on the basis that menstruating 
tuberculous women are more apt to have activation of the tuberculous 
process The effect of thyroid activity is less apparent and still problem- 
atic Coulaoud described an activation of tuberculosis following the 
administration of thyroid extract On general principles, lowering of the 
metabolic rate might be useful in cases in which one is already dealing 
with an increase due to the infection The relative benignancy of 
tuberculosis in castrated animals and man has been established 

Therapeutically, measuies designed toward the reduction of such 
endocrine activity are available In the female, at least, a transient or 
permanent sterilization by means of the roentgen ray is easily carried 
out 

Finally, we must consider the production of a peripherally localized 
autonomic disturbance In a series of papers, Muller and one of us 
(W F P ) demonstrated the close autonomic interrelation of the 
splanchnic area and the peripheral (skin and muscles) region Stimula- 
tion of the one (paiasympathetic status) is promptly followed by 
sympathetic orientation in the other area Thus, if the skin is made 
parasympathetic by stimulation (a burn, an intracutaneous injection, 
etc ) the splanchnic area becomes sympathetic in its general tonus If, 
for instance, one wishes to alter the vascular status of a peritoneal tuber- 
culosis, this may be done by producing a superficial effect on the skin 
As a matter of fact, this has been suggested empirically m the treatment 
of tuberculous peritonitis, an ultraviolet burn of an area approximately 
10 by 10 cm being used 

One has, then, a series of measures available which, either singly 
or in combination, might influence the general reaction of the tuberculous 
person by altering the rate of absorption of toxic material from the foci 
of the disease 


10 Gordon, B , Roark, J L, and Lows, A K Effect of Paralhyr^d 
Hormone on Certain Signs and Symptoms in Tuberculosis, JAMA 86 1683 
(May 29) 1926 

11 Coulaoud, E jMedecine 3 627, 1923 

12 Muller, E F, and Petersen, W F Khn Wchnschr 5 1025, 1926 
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field of endeavor that has occupied Russian investigatoi s chief 1}, should 
be mentioned A recent papei of Platonov " is one of a group that deals 
wth a possible therapy along these lines 

We do not ^^ash to enter into a theoretical discussion of any length 
in this part of the work, but we should like to emphasize the thud 
method of therapeutic approach, namely, the endeavor to change the 
reaction of the host toward the infection In this problem, the question 
of the capillary permeability (to proteins, etc ) immediately comes to 
the foreground and it is only this phase that we wish to discuss at 
this time Four premises aie to be taken into consideration 

1 Schade® recently detei mined that the reaction of tubeiculotis 
tissue IS toward the acid side {pn of 6 5) exactly at the optimum for 
the growth of tubercle bacilli The capillaries normally respond to 
an acid reaction by dilatation and increased permeability 

2 The autonomic nervous s}stem, as pait of the general vegetative 
balance is obviously involved Not only have the studies of Guth,'^ 
Glaser ® and others mafib'^ this probable, but the pioneer work of 
Pottenger in this country in relation to symptomatology emphasized it 
Unfortunately, conflicting concepts and terminology have obscured the 
work m this field Epmephiine malces the capillary endothelium less 
permeable It is, honever, the repiesentative agent for producing 
sympathetic effects The “spnpatheticotonic” person, on the other hand, 
has more permeable capillaries and the blood pressure may be low We 
think of the state of tissues with contracted vessels and less permeable 
capillaries as the typical rest stage Yet in many persons the injec- 
tion of epinephnne hydrochloride lowers the blood pressure and 
increases the permeability The so-called “vagotonic” person usualy has a 
higher blood pressure, a lower metabolic rate and less permeable capil- 
laries Yet stimulation of so-called parasympathetic ner^es commonly 
results in dilatation of the vessels and increased permeabiht} , i e , 
tissue activity Obviousl}", much of the confusion results from the 
tiansfer of strictly anatomic concepts and terms to the autonomic 
nervous apparatus, instead of starting out on a purety functional basis 
(see the discussion of Kraus’ concept) Relatively impermeable capil- 
lanes (an effect of epinephrine and pituitary 7) are usualty found 
associated with relatively chronic tuberculosis, and greater permeability 
with actne tuberculosis (effect of thyroid 7) 

3 Even specific agents (tuberculin sodium aurothiosulphate 
sodium cinnamate etc ) act on the capillaries, usually lendeimg them 

2 Platono\ G J Infect Dis 14 549 1926 

3 Schade, H Ztschr f d ges exper I^Ied 49 334, 1926 

4 Gutli, E Beitr z Khn d Tuberk GO 39, 1924 

5 Glaser, W Beitr z Khn d Tuberk 55 390, 1923 
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more permeable for a time, and latei diminishing their permeability 
The focal reaction, whether in the form that is obvious clinically, oi 
consisting merely of practically imperceptible biologic reactions follow- 
ing in the wake of minute doses of various agents, is a reaction that 
depends on changes m the peimeabihty of the capillaries about the 
focus ® 

4 Various biologic influences (endogenous or exogenous), among 
them menstruation, the effect of the season, etc , which are distinctly 
associated with increased peimeabihty and autonomic instability are 
fiequently found associated with distinct clinical evidences of activation 

The conclusion might seem warranted that increase in capillaiy 
permeabilit}^ however produced, unfavorably influences a tuberculous 
process 

METHODS or DIMINISHING PERMEABILITY 

Granted these simple piemises, how can one pioceed to bring about 
diminished permeability of the tissues^ Several possibilities may be 
considered 

1 Alkalmization 

2 Agents acting directb" on cell membranes, chiefly epinephrine and pituitary 
(perhaps insulin) 

3 Increasing the calcium of the plasma 

4 Diminishing the activity of the thyroid or of the sex glands 

5 Producing a peripheral regional (skin and muscles) autonomic stimulus 
with resulting compensation in the visceral area 

Alkahmsation — In its general effects alkalmization must make 
tissues less permeable, for the converse, local acidosis, makes the capil- 
laiies dilate and the endothelial cells more permeable Modrakowski 
and Lentz have lecently confiimed this It must be kept m mind that 
with the usual methods at one’s disposal, alterations produced by thera- 
peutic measures (administiation of citiates, the Sippy diet, etc ) are 
never pronounced and, at best, the CO, combining power is increased 
to only a minor degiee Jordan’s work ^ indicates that there may be 
consideiable diffeience m the effect, however, in diffeient persons 

Epinephrine and Pitmtaiy — Both epinephime and pituitary dimm- 
ish the permeability of cells, even in high dilution Langer ® demon- 
strated this effect foi epinephrine and we showed the same effect for 

6 Levinson, S A , and Petersen, W F Am Rev Tuberc 15 6, 1927 

6a Modrakowski, G, and Lentz, R Abstracts, International Physiological 
Congress, Boston, 1929, p 184 

7 Jordan, S M Calcium Chloride and Carbon Dioxide Content of Venous 
Blood in Cases of Gastroduodenal Ulcer Treated vith Alkalis, J A M 4 87 
1906 (Dec 4) 1926 

S Danger Ztschr f phvsiol Chem 118 1, SO and 96, 192- 
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May one at the same time make the soil less fa-vorable for the giowth 
of the oigamsm^ This is a question that only long experience and 
experimentation will solve The presumptive evidence is in favor of 
this view, and for the following reasons The reaction at which the 
tubercle bacilli seem to grow best in the human organism is at a of 

6 7, 1 e , slightly on the acid side of neutrality This is the range at 
which Schade found the caseous material of the tubercle If one is 
able to alkahnize the tissues or to create a tendency towaid restoration 
to the alkaline side, the soil might, it seems, be made less favorable 

CLINICAL ORSERVATIONS 

THE INJURIOUS EFFECT OF INCREASE IN PERMEABILITY 

The first two cases concern twin sisters, 23 years of age Both had 
been under obsen^ation at the municipal dispensaries foi a long time 
and for a short time were at the Municipal Sanitarium 

Clinical Histoiy of Sistei A — The illness began with pleurisy in 1920, in 1922, 
there was cough with loss of 20 pounds (9 Kg), night sweats, etc In addition, 
the patient had numbness and twitching of the right arm, with some plasticity, and 
later of the entire right side, but this had gradually lessened She had sereral 
convulsive seizures in February, 1924 The family history was negative On 
examination, it was noted that the right shoulder drooped, and that there was 
marked degeneration of the subcutaneous tissues of the right arm, which was 
paralyzed The condition of the lungs indicated a far advanced “C” (Turban 
III, right IV, left III) The temperature was 101 F in the afternoon , the pulse 
rate was 120 Tubercle bacilli were found in the sputum The urine was nor- 
mal The Wassermann reaction was negative The tuberculosis complement fixa- 
tion was The hemoglobin content was 70 per cent The red cell count was 

4,750,000, and the leukocytes numbered 11,300 

The patient entered the Research and Educational Hospital m June, 1925, 
with essentially the same physical conditions The roentgenogram revealed cavita- 
tion of both upper lobes and an extensive parenchymal infiltration throughout both 
lungs 

The infection, as determined by further investigation, probably had occurred 
during childhood by transmission from a seamstress who frequently worked and 
lived in the family She had had an apparently active tuberculosis, and the twin 
sisters frequently had been in contact with her for considerable periods 

On admission, the weight of patient A was 76 pounds (34 5 Kg) In the 
graphic chart ot this patient (chart 2) it may be noted that the temperature and 
the pulse rate during the control period of observation fluctuated within a constant 
range On July 4, the patient was inadvertently exposed to rather intense sunlight 
for several hours, and an activation was immediately apparent, the average of 
the maximal temperatures increasing 07 F 

On July 13, 15 and 17, the patient was given 2 mg of pilocarpine m oil (intra- 
muscular injections) Despite the fact that peripheral dilatation should be 
follou ed by a decrease in temperature, there was a marked increase both of tempera- 
ture and of pulse rate (chart 2) Two rveeks after the first injection of pilo- 
carpine, the patient began to complain of seiere headache, the temperature 
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increased markedly, delirium developed thirty-three days after the injection, and 
one week later the patient died with all the clinical and laboratory evidences of 
tuberculous meningitis 

It may be of interest to observe in chart 2 that intramuscular injections of 
epinephrine in oil were given the patient after the onset of the tuberculous menin- 
gitis and a striking effect on the basal metabolic rate was noted So, too, the 
injection of large doses of dextro-epinephrme (S mg in oil on alternate days) 
may have influenced the temperature for a short period before death 

Autopsy (by Dr R H Jaffe) — ^The body was that of a fairly well-built, 
extremely emaciated female The skm was pale yellow-gray with several livid 
patches on the back The subcutaneous fat was reduced to a yellow-brown layer, 
from 3 to 5 mm thick 

The lungs were adherent to the thoracic wall by a fibrous band, especially in 
the upper lobes The lower margins of the lower lobes were distended and 
rounded off The posterior part of the right upper lobe contained a large irregular 
cavity from 2 to 3 cm in diameter, filled with a small amount of yellow-green 
fluid The walls were smooth and gray-red Elevations corresponding to the 
larger vessels were present The cavity communicated with the larger bronchi 
of the upper lobe There were groups of acinose yellow-gray nodules in the 
center of the right lower lobe The left lung showed an irregular cavity in the 
posterior part of the upper side of the lower lobe It was 0 5 cm in diameter 
and its walls were similar to those of the cavity described About this cavity in 
the left lung were several small yellow nodules in areas of gray-red consolidation 
Near the base of the left lower lobe was a small, round cavity with smooth, gray- 
white fibrinous walls, about 9 mm in diameter Attached to this cavity was a 
small, fibrous, calcified nodule with branches of scar tissue about it The lymph 
glands of the hilum about the tracheal bifurcation were slightly enlarged, gray-red 
and soft 

The heart weighed 175 Gm The pericardial cavity contained 100 cc of clear, 
yellow fluid The left ventricular wall was 12 mm in diameter The right 
ventricular wall was 4 mm in diameter The mjocardium was red-brown and 
soft The endocardium of the left ventricle showed a whitish thickening over 
the septum There were no changes in the valves The aortic circumference 
above the valves was 58 mm Small yellow elevations about the coronary openings 
were found Large, yellow-white plaques were found m the ramus ascendens of 
the left coronary artery 

The spleen weighed 88 Gm It was soft and dark red, and the cut surface 
showed distinct structure 

The liver weighed 905 Gm The surface was smooth and gray-brown, with 
irregular j^ellow patches on the convexity of the right lobe These patches 
extended about 1 cm into the liver tissue The cut surface showed almost no 
structure 

The suprarenal glands showed the cortex gray-white, with \ellow nodules, and 
the medulla deep brown 

The kidneys weighed, left, 135 Gm , right, 110 Gm The capsules stripped 
easily The surface of the left kidne 3 showed distinct fetal lobulation The 
cortex was gray-red, the medulla dark red 

The stomach contained a small amount of gra'N fluid The mucosa had been 
destroyed by postmortem changes 

The cecum contained several round, superficial ulcerations from 3 to 5 mm m 
diameter The edges were notched The mucosa was dark red , no changes 
appeared m the other parts of the intestine 
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Chart 2— Clinical record of sister A,, r\ho died from tuberculous meningitis 
The patient ^\as treated with pilocarpine and epinephrine 
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Tlie ovaries were small with deep depressions on the surface They contained 
no corpora lutea There rvas a small cyst in the right ovary 

The uterus was small The mucosa was anemic 

The pancreas weighed 72 Gm It was about 17 cm long The color was 
gray-red 

The dura mater was smooth and gray-white Dark red blood clots were 
observed in the longitudinal sinus 

The brain was swollen The convolutions were flat, the leptomeninges over 
the con\exities were deep red Over the base of the brain was a large amount 
of yellow-green, gelatinous exudate, covering the pons and filling the space about 
the infundibulum Many small, gray nodules occurred along the arteria cerebri 
media and diffuse nodules occurred near the pole of the temporal lobe The ven- 
tricles were distended and filled with a cloudy, gray-red fluid The brain tissue 
was soft A small thickening was observed in the meninges near the median edge 
of the left convexity over the upper part of the anterior central convolu- 
tion Incisions here revealed a small yellow nodule from about 3 to S mm m 
diameter, lying between the gray and the white matter The nodule stood out, 
separated from the surrounding tissue by a fine graj line 

Anatomic Diagnosis — The diagnosis included the following conditions large 
tuberculous cavities in the right upper and left lower lobes, fresh acinose eruptions 
in the center of the right lower lobe, submiliary tubercles in the surroundings of 
the cavity in the left lower lobe and an encapsulated tubercular lesion in the basal 
part of the left lower lobe, tuberculous meningitis, acute edema and hydrocephalus 
internus of the brain and old solitary tubercle m the anterior central gyrus of the 
left coinolution, fresh tuberculous ulcers of the cecum, atrophy of the heart, 
cloud}’’ svellmg, edema and incipient cloudy degeneration of the liver, cloudy 
swelling of the kidneys and atrophy of the spleen 

Histologic Observations (Dr Jaffe) — Spleen Many miliary tubercles were 
present in the pulp They consisted of epithelioid cells and single large giant cells 

Lungs In the surroundings of the tuberculous cavities many acinar tubercles 
were found m the thickened interalveolar septums These tubercles showed much 
caseation Collagenous fibers extended between the epithelial cells of the marginal 
zone into the caseated centers, where they were distinguished between the tuber- 
culous debris Much fibrous tissue surrounded and separated the tubercles 

Brain The nodule m the cortex of the left convexity of the brain consisted of 
a cheesv center, surrounded by a well of large, round, foamy cells and lympho- 
cytes Between these, distended capillaries were visible Outside the cellular 
zone was a capsule of dense collagenous connective tissue, stained bright red in 
the van Gieson sections About this capsule was a marked proliferation of gha 
tissue Distended blood-filled capillaries perforated the fibrous capsule 

Kidne} The kidneys showed little change a diffuse capillary hyperemia of 
the medulla and a slight swelling of the epithelium of the convoluted tubules 

Liver There were few submiliary tubercles They consisted of one or two 
giant cells, a group of lymphocytes and a thick capsule of hyaline connective 
tissue, which extended into the center of the nodules 

The heart rei ealed marked pigmentation of the myocardial fibers The 
suprarenal glands sho’w ed the hpoid content of the cortex much diminished, and 
hyperemia of the reticulum No changes were noted in the pancreas 
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THE CONVERSE 

We turn now to the converse of this pictuie 

Chmcal Htstojy of Sistet 5— The twin sisted B entered the Municipal 
Sanitarium with patient A (July, 1924) She gave a history of pleuritic pains, 
abdominal pain, loss of 20 pounds (9 Kg), and cough, which had been present 
for a year In February, 1924, she had an acute exacerbation, with chills and 
sweats, and was in bed for ten weeks 



The examination made when she entered the sanitarium revealed a pulmonary 
involvement classified as far advanced “B” (Turban III, left III, right II) The 
sputum was negative, the Wassermann reaction was negative, the tuberculosis 
complement fixation was +> the hemoglobin content was 75 per cent, the red 
blood corpuscles numbered 4,050,000 and the leukocytes 11,000 per cubic millimeter 
The morning temperature was recorded as 96 4 F and the pulse rate 100 

The patient was admitted to the Research and Educational Hospital on June 
18, 1924, with her twin sister and was observed under identical conditions The 
physical examination at admission revealed cavitation in both upper lobes and 
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>'^0 throughout both lungs The weight was 86 pounds 

(3 9 Kg), 1 e, 11 pounds (S Kg) more than her twin sister’s, and her general 
condition was correspondingly better, owing to her ability to feed herself the 
sister A having paralysis of the arm The temperature and pulse curves were 
practically identical 

After having been under observation for two weeks, this patient also was 
inadvertently exposed to sunlight for several hours on July 4 and reacted with an 
increased temperature, as had the sister On July 13, 14 and 15, 1 mg of 



Chart 4 — Condensed chart of year’s observation of sister B, showing effect 
of treatment with epinephrine in tuberculosis activated bj^ an overdose of sunlight 


epinephrine bitartrate (in oil) was given intramuscularly, and similar injections 
uere made on June 17 and 19 On June 21, 23 and 25, 2 mg were injected and, 
m addition, calcium lactate was given by mouth After this course of injections, 
the temperature receded for five daj s The further course of the patient’s illness 
was relatively unev^entful Repeated injections of epinephrine were made, the 
patient graduallj increased in weight and the temperature diminished, but the 
pulse rate and the basal metabolic rate remained high The patient was dis- 
charged from the hospital in klaj, 1926, and was still under observation at the time 
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of writing She had retained her weight (105 pounds) and the tuberculous 
process seemed relatively stationary (charts 3 and 4) 

Concluswns — We believe that we may properly conclude that the 
increase in permeability induced by the pilocarpine injected (moderate 
dosage in oil) adversely affected the tuberculous process It brought 
about increased absorption from the tubeiculous foci (indicated b} the 
increases in temperature shortly after the injections, despite the fact 
that the loss of temperature from the skin must have been accelerated) 
and with it mobilization of organisms and extension of the disease 
(terminal meningitis) The objection can be made that the patient 
was susceptible to cerebral involvement, as she had previously recovered 
from a solitary cortical tubercle, and that consequently the terminal 
meningitis represents merely a coincidence 

If increased permeability of tissue is harmful, then diminished 
permeability of tissue must be beneficial This seems to be indicated 
in the clinical course of the twin who received injections of epinephiine 
The effects on the temperature of this patient indicate a distinct impi or e- 
ment after each series of injections The patient gained weight and 
felt stronger We may at least conclude that in this patient the injec- 
tion of epinephrine was not harmful 

It IS not our intention in this paper to present clinical material from 
a therapeutic point of view, we wish merely to establish the experi- 
mental possibility that alterations in permeability may influence the 
clinical picture and that the increase m permeability that we have estab- 
lished as associated with increasing clinical activity may be causative of 
the clinical status rathei than incident to it The following case histo- 
nes may be of interest in this connection 

REPORTS or OTHER CASES 

Case 1 — A young white boy, aged 9, had been ill with Pott’s disease for two 
years He entered the hospital the first week in January, 1926, with a psoas 
abscess, which was discharging profusely For the following three months, he 
remained under the observation of the orthopedic staff During this time there 
was a continued loss of weight with marked anemia and a progressive increase in 
the temperature to a weekly maximal average of 104 F (first part of chart 4) 
Treatment was commenced on the first of April with a skin burn (Alpine lamp, 
abdominal exposure, twenty minutes, area 10 by 10 cm , distance 20 cm ) A 
second and a third exposure were made as indicated in chart 5 

In addition, epinephrine in oil was injected intramuscularly on alternating days, 
beginning April 9 (five injections) The injections were not continued, because the 
child was emaciated and the injections caused some pain Later epinephrine was 
given by mouth (dosage, 5 drops three times a day) 

Sodium citrate was given continuously by mouth from April 11 until the end- 
of May (dosage, 1 Gm three times a day) 

Examination of chart 5 indicates that an improvement commenced about one 
week after the third period of irradiation of the skin At about the same time 
the discharge lessened and finally ceased two weeks before the patient left the 
hospital It was not possible to keep the child for a long time for obsenation 
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In this patient, rest in bed and lelative immobilization lesulted in no 
impiovement during a peiiod of obseivation of three months Measuies 
instituted with the view of diminishing capillary peimeability weie fol- 
lowed by an appaient cessation of the symptoms of activity as far as 
the psoas abscess and the tempeiature of the patient were concerned 

Case 2— The patient had been ill for at least seven years, beginning with 
influenza in Germany, where she had collapse therapy of the right lung with subse- 
quent refilling at frequent intervals She came to America in 1924 She worked 
hard as a maid and had suffered a breakdown in December, 1924 She was 
admitted to the Cook County Hospital in December, 1924, and she remained there 
until Aug 5, 1925, then she was transferred to the Research Hospital The 
maximal and minimal weekly averages of temperature foi her stay at the Cook 
County Hospital are given in chart 6, as well as the daily maximal and minimal 
temperatures for hei stay at the Research Hospital 

Physical examination indicated a far advanced pulmonary tuberculosis with 
pyopneumothorax of the right side 

The pulse range after admission was somewhat higher than it had been at 
the Cook County Hospital No change was made m the patient’s routine of life 
Ten days after her admission a daily dose of calcium lactate (3 Gm ) was given for 
three days There was an immediate effect on the pulse rate, the patient coughed 
more and had a poor appetite, and four days later the temperature rose to 102 4 F 
The sputum was not increased The pulse rate diminished in the following ten 
days, but the temperature showed a tendency to increase (marked 1 in the chart) 
Epinephrine in oil, m dosage of 1 mg , was now given for five successive days, 
together with calcium lactate The patient responded with a marked increase m 
pulse rate, a rise of temperature and an increase of sputum, was nauseated, coughed 
more and was sleepless and tired (marked 2 m the chart) 

Obviously, the patient responded at least in part vagotonically to the agents 
that are ordinarily considered sympatheticotonic This is by no means uncommon 
We have observed it frequently m animals receiving injections of small doses of 
epinephrine in oil, and it is, of course, not uncommon in patients m whom the 
autonomic tonus is so altered that parasympathetic overbalance exists (Guth) 
The patient returned to the premjection condition about two weeks after the 
injections 

On September 29, 5 mg of epinephrine m oil was given by mouth An effect 
was appaient both on the pulse rate and on the temperature (the temperature had 
increased, however, before the ingestion (This stage is marked 3 in chart 6 I 
A definite cycle of activity took place following October 14 On October 17, 
the patient received a 5 per cent erythema dose of deep roentgen therapy over the 
noncollapsed lung Further doses were given from October 26 to October 27, 
with evidences of activation following The patient died December 13 

Anatoimc Diagnosis — Right empyema pleurae and tuberculous cavities m the 
upper part of the right upper lobe, collapse of the right lung, smaller cavities in 
the left upper and lower lobes , acinose-nodose tuberculosis of the left lung, and 
tuberculous bronchopneumonia in the left lower lobe 

Gloss Observations at Autopsy — ^The thyroid gland weighed 25 Gm The upper 
respiratory tract showed large tonsils with deep grooves 

The right pleural cavity was filled with thick pus, and there was complete 
collapse of the right lung A cavity, 5 cm in diameter, was found m the apex 
of the right lung, communicating with the larger bronchus There were small 
areas of broncbopneumonic infiltration in other parts of the right lung Adhe- 
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sioiis wcic obscived ivbovit the uppei lobe A cavity, 2 5 cm iii diamctci, was 
lovind in the upper lobe and another 1 5 cm in diamctei ni the uppci anteuoi 
thud of the lowci lobe Acinose tuberculosis appeared in the uppci lobe, 
broncbopncumonic areas in the lowei lobe 

The heart weighed 277 Gm The left ventricle was 12 mm m diamctci, the 
right ventiiclc, 6 mm Small fatly plaques wcic noted above the aoilic valve 
The stomach showed ctat mammelonnc The intestines showed catarrhal 
inflammation of the cecum with cnlaiged follicles, but no tiibciculosis The liver 
weighed 1,117 Gm The pancreas weighed 57 Gm and was 15 cm long The 
spleen weighed 3 Gm and measuicd 12 by 3 by 6 cm The siipiarenal glands 
together weighed 13 Gm Thcic was little lipoid m the coitcx, being restricted 
to a few yelloiv stripes The light kidnej' weighed 140 Gm and the left 147 Gm 
The uterus measuicd 68 by 40 by 12 mm 

Histologic Obsewatww ! — Livci In the ccntial parts of the acini there ivas a 
marked dilatation of the poital capillaiies with far advanced atiophy of the liver 
cells, w'hich often appealed as nai row biinds with giamilcs of daik brown pigment 
and pykiiotic nuclei The livci cells in the pcnpheiy of the acini w'cie laige and 
clear, ivith vesiculai nuclei and fine lipoid dioplcts They wcic free fiom pigment 
Small gioups of cells contained laigti fat dioplcts Lipoid granules were present 
in the KiiplTcr cells In some capillatics, an accumulation of white blood cells 
ivas found 

Spleen The sinus was of medium width filled w’lth blood The malpiglnan 
bodies WCIC small and without goiminativc ccntcis, their icticulum cells W'cre 
often enlarged Few' cells in the pulp contained fat gianiilcs Fine diistlike fat 
was picscnt in the capsule 

Kidney Fine fat granules were obscr\cd in the basal parts of the epithelial 
cells of the pioximal con\olutcd tubule The cells w'crc enlaigcd, bulging into 
the lumen The nuclei w'crc small and vesicular More fat w'as found in the distal 
convoluted tubule There W'as capillaiv hyperemia 

Heart This organ show'cd capillaiy hvpcicmia, an inci eased amount of biow'ii 
pigment about the nuclei of the muscle fibers, distinct striation of the fibcis as a 
rule, and in a few places a granular disintegration of the fibiils 

Sttpiarcnal Glands Tiicrc W'as hyperemia of the rona icticulaiis The lipoid 
content of the coitcx was distinctly reduced Laiger aicas were almost fice 
fiom fat 

Lung Upper Lobe Epithelioid cell tubercles of dilTcicnt sire w'cre noted, the 
larger ones with central caseation Manj' giant cells w’crc present Much fibrosis was 
seen about the tubercles The tissue consisted of a homogeneous, poor!}' stained 
basement substance that often appeared as blistering bands with a few' flat and 
elongated cells filled w'lth fat giapules Single giant cells and small groups of 
epithelioid cells wcic embedded w'lth this scar tissue The epithelioid cells were 
distinctlj free from fat So w'crc the giant cells Fat became visible w'hcrc ccntrtal 
caseation w'as present, foimmg a belt of droplets about the necrotic center In 
the alveoli around the tuberculous infiltrations, manv louiid cells full of fat were 
seen 

In using epincphiinc, one obvionsl) enconntcis the fact that it acts 
on the autonomic neivoiis appaiatiis both as a synipathcticotonic and as 
a vagotonic agent, and paiticiilaily in the ttiheiciiloiis jieison the pioh- 
ability is lathei in favoi of the lattei With pituitaiy, one may anticipate 
a moic ceitain outcome We tiicd this hist in combination ivitli cpi- 
nephiine as w'cll as with a skin burn 
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Case 3— A young colored man was admitted with a chnical diagnosis of 
tuberculous peritonitis The illness had begun six weeks before admission 
Swelling of the abdomen had existed for approximately five weeks The physical 
examination indicated a pleurisy of the left side with considerable distention of 
the abdomen vith fluid 

After seventeen days’ observation, tieatment i\as commenced with the mtra- 
musclar injection of pituitary and epinephrine m oil On January 20, epinephrine 
was given by mouth, in addition, and later more epinephrine in oil on alternating 
davs In addition, the patient was burned (ultraviolet dosage similar to that 



Chart 7— Clinical record of case 3 (tuberculous peritonitis and pleurisy) 


Transient clinical improvement is showm 


admimstered to patent 1) on January 22, 26 and 28, February 4 and March 5 
Being heavilv pigmented, the patient was resistant to ultraviolet light The 
effect of the injections of the drugs on the permeability of the skin capillaries 
w'as apparent in a reduction from 082 to 0/2 

Following the skin burns, the fluid was promptly absorbed from the peritoneum 
and the pafcnt's tveght dinnmshed 7 pounds (32 Kg) Tins uas ^ otv.d by a 
subsequent recovers, uitltout reaccnmulation in the peritoneum, and 
apparent further peritoneal discomfort (chart 7) 
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In this case the patient was by no means cured Through a misunderstanding, 
the patient was discharged He was readmitted April 1, this time with great dis- 
tention of the abdomen Because of the discomfort, the abdomen was opened and 
about 9 pounds (4 1 Kg ) of fluid removed The peritoneum was found studded 
with large tubercles The patient was treated with pituitary and epinephrine in 
oil and later with epinephrine by mouth This time there was no apparent effect , 
the patient was removed from the hospital by relatives, and we have no informa- 
tion concerning the outcome 

Case 4 — The patient was admitted to theiResearch and Educational Hospital, 
May 20, 1926 He was a colored man, aged 24, with a history of typical tuber- 
culous peritonitis of five months’ duration His weight on admission was 130 
pounds (59 Kg ) 

Physical examination and roentgen examination revealed a far advanced 
tuberculosis with involvement of the entire right lung, pleurisy of both the right 
and the left side and tuberculous peritonitis The blood pressure was 122 systolic 
and 88 diastolic On June 22, a thoracentesis was made and 60 cc of straw-colored 
fluid was removed On June 25, approximately 1,500 cc of fluid ivas withdrawn On 
December 28, another aspiration of the right chest was made and 500 cc of fluid 
withdrawn On December 31 another 500 cc was withdrawn 

After a short period of observation, the patient was treated with calcium 
lactate, atropine and small doses of pituitary, the latter preparation practically 
inert, however After the preliminary loss of weight associated with the reduction 
of fluid in the pleural and abdominal cavities, the weight curve was practically 
stationary On November 16, three doses of an active pituitary preparation in oil 
were given daily intramuscularly (indicated by the heavy arrow in chart 8) The 
pulse rate increased, the temperature declined and the weight fell sharply A 
short course of digitalis was given and later the patient was put on a Sippy diet 
for two weeks The patient ultimately died, in February The autopsy was 
performed by Dr J P Simonds, to whom we are indebted for the report 

Autopsy — Externally, the body, that of a male, appeared poorly nourished A 
lymph gland low down in the neck was palpable The axillary lymph glands 
were enlarged The inguinal lymph glands were somewhat enlarged On the 
medial side of Poupart’s ligament was an old scar, 5 by 11 mm The level 
of the abdomen was about the same as that of the chest 

The fat in the anterior abdominal wmll was 5 mm thick The intestines were 
evenivhere matted together by dense fibrous adhesions There were yellowish- white 
nodules, from 1 mm to almost 1 cm in diameter On section, they were cheesy 
Chest, Right Side The air escaped when the chest was open In the anterior medi- 
astinum, in both the upper and the lower parts, were large lymph glands, cheesy 
on the cut surface The largest above the diaphragm was 2 cm m diameter and 
0 5 cm thick Left Side The pleural cavity was obliterated by adhesions similar 
in density to those in the peritoneal cavity In the lower posterior portion was a 
cavity between the lung and the chest wall, and the diaphragm was filled with 
turbid yellowish fluid, in which were many flakes of fibrin The parietal and 
visceral pleurae here were covered with a thick layer of yellowish-white exudate 
Elsewhere in the pleura there were easily torn fibrous adhesions Cheesy nodules 
were found, the largest 7 mm in diameter On the right side, the parietal pleura 
was much thickened and the inner surface was covered with a yellowish exudate 
Between the parietal pleura and the right lung was a cavity filled partly with turbid 
fluid in which were flakes of fibrin This cavity was partly filled with air The 
parietal and visceral pleurae were adherent over the upper lobe The lower lobes 
were collapsed and a yellowish exudate covered them 
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The pericardium contained blood-tinged, clear fluid (50 cc ) and was shining 
smooth and glistening 

The heart was the size of the owner's right fist The foramen ovale was closed. 
The tricuspid orifice admitted five gloved fingertips , the mitral, three The heart 
\ alves were smooth and thin The myocardium was pale grayish-red and friable , 
the aorta was smooth throughout 

The left lung, unopened, weighed 630 Gm It floated in water with the lower 
lobe downward The upper lobe crepitated feebly throughout The lower lobe,, 
upper quarter, crepitated The remainder was noncrepitant and had the con- 
sistency and feel of spleen The pleural surface was covered with a thick, yellow- 
white, fibrinous exudate The cut surface of the upper lobe was grayish red. 
Frothy fluid escaped on pressure The cut surface of the lower lobe was also 
grajush red Some frothy fluid was squeezed from the upper part Pieces cut 
from that portion and from the deeper parts of the remainder of the lobe floated 
in water 

The right lung crepitated feeblj in the lower and upper part of the upper lobe. 
The remainder of the lung was completely collapsed and airless The upper part 
of the upper lobe was adherent to the chest wall The interlobar fissure was oblit- 
erated The cut surface was grajish and moderately moist (upper lobe) At 
the hilum were numerous anthracotic lymph glands with large caseous areas 
Pieces cut from the upper part of the upper lobe floated Pieces cut from the 
lower lobe sank 

The spleen was markedly enlarged and firmly adherent to the diaphragm and 
also adherent to all other adjacent organs It weighed from 6 to 90 Gm There 
uas an accessory spleen about 2 cm in diameter, in which were several mil- 
limeter-sized, cheesy nodules The cut surface was studded with innumerable 
\ ellowish-white, cheesy masses, from 1 mm to 1 cm in diameter There were 
sharply circumscribed The cut surface was dry and cheesy Some of the masses 
were round, others were lobulated and irregularly confluent 

The liver was large, the capsule ever 3 'where thickened In places, it was 
adherent to adjacent organs It w'as firmly adherent to the diaphragm A large 
part of the capsule was roughlv stripped off with removal of the right lung On 
the cut surface, some cheesy masses, from 1 to 15 mm in diameter, were found 
Scattered throughout w'ere numerous cavities The largest "was about 2 cm in 
diameter The}" contained a thick, yellowish-green fluid, and their walls w'ere 
from 1 to 2 mm thick These were yelloivish gray The liver substance was 
soft and friable The lobular markings were indistinct The process had followed 
the bile duct 

The pancreas showed postmortem changes The adjacent lymph glands were 
markedly caseous The pancreas itself W"as not involved 

The right suprarenal gland was markedlj" enlarged It w"as almost transformed 
into a yellowish, cheesy mass No suprarenal tissue could be made out with 
certainty There might have been a small narrow' zone of suprarenal tissue of 
the extremities The left suprarenal gland was also replaced by a j'ellowish, cheesj' 
mass 

The stomach was free from ulcerations The peritoneal surface was studded 
with cheesj' masses 

The right kidney w'as larger than normal The capsule stripped easily leaving 
a smooth surface There was fetal lobulation The cortex show'ed numerous 
red areas the size of a pin point The cortex measured from 5 to 7 mm in 
thickness The markings were indistinct Two separate and distinct pehises 
were revealed each opening into its own ureter, the ureters united before entering 
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the bladder In one papilla was a milhmeter-sized cheesy mass A larger cheesy 
mass 6 by 8 mm was seen in another, and in three papillae the cheesy masses, 
2 by 5 mm , were observed The left kidney was somewhat larger than normal 
The capsule stripped easily The surface was the same as in the right kidnej 
The cortex was from 5 to 8 mm thick The cortical margins were not normally 
distinct The bladder showed nothing abnormal 

Aiiato7mc Generalized tuberculous peritonitis, tuberculosis of the 

abdominal, retroperitoneal and mediastinal lymph glands , disseminated tuber- 
culosis of the spleen, tuberculosis of the accessory spleen, tuberculous cholange- 
itis , p 3 ^opneumothorax , chronic tuberculous pleurisy, bilateral , compression 
atelectasis of the lower lobes of both lungs, tuberculosis of the right kidney, 
double pelvis and urethra of the right kidney, disseminating tuberculosis of the 
liver, cloudy swelling of the liver and the kidneys, fetal lobulations of the kidney, 
and tuberculosis of both suprarenal glands 

Histologic Obseivatwiis — Right Lung The pleura was covered with a thick 
laver that in the outer portion was fibrinous and in the deeper parts caseous The 
endothelium covering the pleura was completely lost There was an attempt at 
organization of the necrotic material resting on the pleura The pleura itself was 
thickened, edematous and diffusely infiltrated with lymphocytes, large mono- 
nuclears and occasional plasma cells The blood vessels were widely dilated and 
had thin walls The lung tissue in this section show'ed the alveoli collapsed There 
wms much pigmentation with coal dust The bronchi showed considerable desqua- 
mation of the epithelium and many contained a finely granular or fibrillar material, 
in which w'ere scattered polymorphonuclear leukocjdes In the collapsed lung 
tissue were a number of miliary tubercles 

Liver Near the center of the section of the liver was a cavity in which was 
coagulated granular material, some of which was yellow The inner part of the 
wall of this cavity was necrotic and caseous Surrounding this was a narrow 
zone of fibrosis in which was an occasional tubercle Elsewhere the liver showed 
marked postmortem changes Many of the liver cells still showed considerable 
fat Scattered irregularly through the section was a moderate number of miliary 
tubercles 

Kidnej The section of the kidney showed a large caseous area separated 
from the remaining kidney substance by a narrow zone of fibroblasts and lympho- 
cytes with an occasional giant cell Elsewhere there was marked postmortem 
change m the tubular epithelium and a fairly uniform, moderate increase of 
connective tissue between the tubules Manj^ of the tubules in the cortex contained 
casts The glomeruli, in general, were richer in cells than normal In some, the 
individual capillary loops had lost their identity and the glomerulus appeared as a 
rather dense cellular mass None of them showed amyloid A few glomeruli had 
been completely transformed in the dense hyaline tissue 

Suprarenal Gland In this section there was only a small amount of recog- 
nizable suprarenal tissue The remainder was composed of a large caseos mass 
surrounded by a zone of fibroblasts and lymphocytes with here and there a typical 

tubercle 

The clinical course is interesting only in that it demonstrates that 
these large doses of pituitrin were able definitely to depress the tempera- 
ture curve for approximately one week The administration was fol- 
lowed by an immediate increase in the pulse rate and consequently we 
dealt with an added strain on a cardiac musculature already depressed 
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The clinical application might therefoie seem dubious, but the lesult 
seems to offer pi oof of the theory that the diminished permeability is 
followed by improvement so far as the tempeiature is concerned The 
loss of weight in this case was undoubtedly due to the transient loss of 
water 

That pituitary given over a long period need not be harmful in suit- 
able cases seems probable from case 5 

Case 5— A colored man, with far advanced pulmonary tuberculosis (large 
cavity in the left upper lobe) , had been transferred from the Cook County Hos- 
pital He had been under observation there from April 10, 1926, to November, 
1926 During this time, his weight had declined from 123 to 110 pounds After 
being under observation two weeks at the Research and Educational Hospital, he 
was given three successive doses of pituitary (5 units per dose, m oil, intramus- 
cularly) The temperature diminished, but the pulse increased considerably and 
there was a loss of weight similar to that observed in patient 4 Later, pituitary 
was gwen once a w'eek for five months During tins time, the weight gradually 
increased and the sputum diminished For a period of three weeks, large capsules 
of hydrous wool fat were given A year after admission, the weight was 140 
pounds (63 5 Kg), and the climcal condition was stationary (chart 9) In view 
of the fact that the patient had a large left apical cavity^, the desirability of col- 
lapse was considered and the patient was transferred to the surgical service He 
survived the immediate effects of the operation, but died suddenly two days later 

Autopsy — ^The body was that of a colored man, aged 35, it was 62 inches in 
length and weighed 144 pounds (65 3 Kg ) 

The left lung had adhesions about the upper portion, and smaller adhesions 
about the other portions A large irregular cavity, 9 5 by 7 5 cm was found in 
the left upper lobe The cavity was filled with thin, reddish pus The wall of the 
cavity was from 0 5 to 1 mm thick It w as gray ish white, cov ered on the inside 
with flat, y ellowish-w hite plaques In the middle of the posterior wall was a 
nodule, 3 mm in diameter, which contained a cavity communicating with the 
branch of the pulmonary artery In the right upper lobe were strands of anthra- 
cotic scar tissue surrounding firm, cheesy and calcified nodules, 4 mm in diameter 
Single small nodules and areas of granular consolidation were present m the 
left lobe 

The heart weighed 320 Gm The left ventricle had a diameter of 13 mm the 
right V'entricle one of 7 mm The aorta measured 60 by 42 by 36 mm Small 
plaques were observed in the left coronary artery, and larger ones in the arteria 
abdommalis 

The intestines showed irregular ulcerations extending down to the muscularis 
and with slightly thickened undermined edges in the cecum and lower parts of 
the colon ascendens There were adhesions about the appendix, wdiich was dilated 
and contained near its origin a whitish nodule, 5 mm in diameter 

The liver weighed 1,440 Gm, and showed distinct markings The pancreas 
weighed 100 Gm , the spleen, 120 Gm The left suprarenal gland presented a 
light yellow cortex The right kidney weighed 160 Gm , the left, 150 Gm The 
capsule was adherent The surface was studded with small irregular, gravish- 
brown nodules A gray nodule the size of a pinhead was present in the medulla 
of the left kidney The brain w eighed 1,370 Gm Besides these changes a recent 
thoracoplastic operatwe wound was observed, with resections of half of the first 
left rib 
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Anatovuc Diagnosis — Ulcerative tuberculosis of the left upper lobe of the 
lung, chronic fibrous tuberculosis of the right upper lobe, bronchitis and bronchial 
pneumonia of the left lower lobe, fatty degeneration of the liver, cloudy swelling 
of the kidneys, ulcerative typhlitis, edema of the brain, recent thoracoplasty 

Histologic Observations — Lung The wall of the cavity in the left upper 
lobe consisted of cellular granulation tissue with dilated capillaries Toward the 
lumen the granulation tissue gradually passed over into cheesy masses In the 
granulation tissue were many typical Langhans giant cells and a few young tuber- 
cles Groups of foreign body giant cells contained peculiar calcified round bodies 
In the outer portion, the wall was composed of fibrillar connective tissue with 
glandhke structure Some of the arteries showed a marked thickening of the 
intima In the left upper lobe, single tubercles were observed, composed of a 
cheesy center surrounded by dense scar tissue, with much anthracotic pigment In 
the surrounding parts a few giant cells were assembled but there were no young 
tubercles The lung tissue adjacent to the tubercles with the fibrous capsule con- 
tained many accumulations of lymphoc3'tes 

Lymph Glands The lymph glands presented a diffusely calcified mass enclosed 
in a thin capsule of fibrous tissue Near the capsule was a giant cell containing a 
calcified body The other parts of the gland were hyperemic with much pigment 
Liver The liver cells contained small fat droplets Near the center of the 
acini were granules of dark brown pigment besides the fat droplets There were 
infiltrations of round cells in the periportal connective tissue 

Kidney The kidneys showed circumscribed areas of atrophy with hyaline 
glomeruli and round-cell infiltration There was swelling of the epithelium of the 
convoluted tubules in the parts between the atrophic areas Much fat was 
present in the lining epithelium of the ascending part of Henle’s loops and the 
collecting tubules 

Spleen The spleen showed fibrosis of the pulp, and small follicles without 
centers 

Thyroid Gland The thyroid gland revealed medium-sired vesicles lined by 
flat epithelium and filled with homogeneous colloid 



VIII THE INTRACUTANEOUS REACTIONS TO INJEC- 
TION OF PHARMACOLOGIC SUBSTANCES 
DURING CHILL AND FEVER 

In order to determine in some measure the extreme effects of vas- 
cular changes on the picture obtained when the intracutaneous pharma- 
cologic tests are made, ^^e examined the reaction in patients during 
the course of malarial innoculation, the determination being made befoie 
innoculation, during the time of chill and during the period of perspira- 
tion 

In the chart, we have illustrated the relatn e sizes of the wheals and 
the flares at the sites of injection of epinephiine, morphine, th}roxin and 
caffeine 

The wheal at the site of the injection of epinephrine during the 
time of tlie chill was somewhat i educed (on an average, fiom 10 to 15 
per cent) , while the flare was much more reduced This \\ as particularly 
apparent in patient 2 During sweating, the wheal regained its original 
size, and in two patients, the flare became much largei than undei normal 
conditions 

With morphine, too, during chilling, there was an apparent reduction 
of both the wheal and the flaie, except m patient 4 

With thyroxin, the wheal was increased during the time of the chill 
in two patients, but no flare appeared With caffeine, theie was an 
increase in the size of the wheal during chilling in patient 1, but a reduc- 
tion in patient 3, so that the results were inconclusive 

During chilling, the autonomic orientation is such ^ that the skin is 
distinctl) s}mpathetic, while the visceral area is parasympathetic (these 
terms being used here to designate the state of the capillary bed) Dur- 
ing chilling, too, epinephrine is being thrown into the ciiculation in 
increased amounts and apparently it accentuates the constriction manifest 
in the peripheral vessels 

A reduction in the size of the wheals and flares at the sites of 
injection of epinephrine and morphine made evident dining chilling 
might, therefore, justify us if we interpret reduced size of wheals and 
flares in general as indicative of an increased sympathetic peiipheral 
tonus 

On the other hand, the wheals at the sites of injection of thy- 
roxin and of caffeine appeared somewhat increased during chilling m 
two patients, giving further evidence that the effects of thyroxin and 
caffeine are in direct contrast with the effect of epinephrine 

1 Petersen, W F , and Muller, E F The Splanchnopenplieral Balance 
During Chill and Fever, Arch Int Med 40 575, 1927 
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GENERAL CONSIDERATIONS 

In the pieceding gioup of papers, an eftoit has been made to cone- 
late a numbei of measurable biologic leactions obseived in normal 
peisons and in patients, with each othei, with clinical symptoms and 
with resistance to an infectious disease, le, tubeiculosis 

In making the tests, we have sought to employ such as might pie- 
sumably give mfoimation conceining the vegetative status of the indi- 
vidual, moie paiticulaily the status of the vascular system and the 
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epidermis We have sought, furthermore, to determine Avhethei such 
a vegetative oi autonomic status is related to the genotype oi whether 
It IS conditional (paratype, and therefore modified by preexisting and 
latent infection) 

Incidentally, we have sought to determine what alterations in the 
tests that we have employed are indicative of increased or decreased 
resistance to tuberculosis and what therapeutic deductions might be 
drawn from such indications 

In view of these particular interests, we cannot avoid a preliminary 
discussion of certain concepts concerning the vegetative status of the 
organism and the relation to the constitution in its widest sense 

Study of the Individual Constitution — It is perhaps a natural swing 
of the cycle that is bringing medical interest back to an analysis of 
constitution and conditional reactivity The triumph of the “era of 
specific etiology” had completely overwhelmed every thought of con- 
stitutional differences in reactivity Obvious clinical experience was 
discredited and discarded when in conflict with experimental results 
from the animal laboratory Correction has followed, however, because 
of the obvious fallacy of the underlying method Precise clinical 
observation and animal experimentation brought incontrovertible evi- 
dence that neither in man nor in animals do like reactions necessarily 
follow like insults Even the physiologists and the pharmacologists 
have lecognized that normal animals m deep anesthesia offer a test 
object totally different from sick patients 

Recognition of the importance of differences in the host has come 
from the epidemiologist, as well Thus there are differences in 
reactivity of the skin and the mucous membranes, respiratory, as well 
as gastro-intestinal, which determine in a large measure one's liability 
to infection, as Arnold ^ has recently pointed out 

The scientific study of the individual constitution has been under 
way from two important nonmedical sides The earlier anthropologist 
sought to formulate and define racial groups More recent studies 
have been bioader and have sought to establish general types irrespective 
of lacial grouping To this comes an added impulse through the modern 
study of heredity 

Naturally, physicians have sought to make use of these two lines 
of approach and have applied them particularly to noninfectious 
diseases— in which “heredity” and “constitution” have never quite been 
denied But emphasis on anthropologic and genetic phases savors too 
much of predetermination to be wholly acceptable to the medical 
obsen^er The conditional factors of environment, of tissue experience, 


1 Arnold, Llovd J Hvg 29 82, 1929 
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of preceding infection, of food, of light, of autonomic training (par- 
ticularly of the skin), of climate — ^these must be of equal importance 
in variable susceptibility to infection, and resistance to one aheady 
established Howevei, many fruitful clinical observations and correla- 
tions have taken origin from these two souices The literature is too 
large to be discussed, but a recent paper of Draper - and his co-workers 
is illustrative 

Views of Kiaus, Bauei, Vejsclnto, and Otheis — "Constitution” as 
a factor in the disposition to disease means difterent things to diffeient 
investigators, depending on their particular interests 

We may, for instance, with Leo Loeb regard constitution as a 
synthesis and vital unification — ^the "individuality differential” — ^a view 
held by Martins and his school, as well , oi go to the opposite extreme 
with Draper and examine everything fiom a purely anthropometric 
point of view Bauer,^ on the other hand, discounted the value of the 
various anthropometric "indices” of this school, but nevertheless limited 
the term to the "genotype” Pfaundler stressed the impoitance of 
environmental (conditional) forces, i e, the "paratype ” 

Many physicians have sought to group peisons according to the 
presumptive reactivity of their glands of internal secretion and speak 
of the “hypophyseal,” the "thyroid,” or the "adienal,” tvpe Stem 
worked out a rathei elaborate “glandular formula” and Pende ^ 
theorized considerably m this direction Of course, such a classification 
is attractive because it makes more easy the correlation of genotype and 
phenotype, the endocrine glands acting, presumably, in the modification 
of the inherited structure With definite evidence of nervous control 
of the suprarenal (Cannon) and thyroid glands (Ascher'’), the circles 
of biologic control become ei^er more intricate 

Kraus ® and his school, primarily clinical m orientation, stressed the 
idea of “personality,” the term “Syzygiologie” having been coined for 
the new field 

The novelty of this point of view lies in the fact that it emphasizes 
the periphery of the organism, the region in which the metabolic proc- 
esses are going on, and particularly the exchange between the cell and 
its environment, i e , the membrane of the cell As components of this 
system are to be regarded all factors that play into this intricate 

2 Draper G , Allen, Grace, and Spock, Jane Studies in Human Constitu- 
tion, Clinical Genetics, J A M A 92 2149 (June 29) 1929 

3 Bauer, J Kim Wchnsclir 8 145, 1929, Ann Int Med 2 127, 1928 

4 Pende, Nicola Constitutional Inadequacies, Philadelphia, Lea & Febiger, 
1928 

5 Asher, L, and Pfluger, O IClin Wchnschr 6 1614, 1927 

6 Kraus, F Allgemeine und spezielle Pathologie der Person, Leipzig, Georg 
Thieme, 1926, pt 1 
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exchange, either accelerating or inhibiting it, as for instance, water, 
the colloid electrolytes, salts, combinations of cations, the buffer system" 
hormones, definite endogenous and exogenous irritants and poisons, as 
well as the catalysts 

The local and transient balance of this intricate mechanism is not 
determined only by the degree, the direction and the rapidity of the 
specific cell functions, but also by the degree and directions of the 
vegetative nervous irritability The vegetative nervous system has 
the function of regulation — regulation m the sense that it deteimmes to- 
a large degree the distribution of the electrolyte reserves from one place 
to another 

In the logical development of this idea, Kraus came to the con- 
ception of a phylogenetically long established “Tiefen-person,” that 
individualism of the most vital and most profound sort, a vital com- 
ponent of the constitutionally and primarily ordained protoplasm This 
fundamental individualism is to be placed m contrast with the centrally 
organized and much younger cortical personality 

One of the great advances which lies m this concept of the con- 
stitution IS, we believe, the fact that it emphasizes the impossibilify of 
trying to coordinate isolated observations on both nervous systems 
(vegetative and central) without a proper regard for all the other 
factors of the vegetative apparatus On the other hand, it is of use 
in the proper evaluation of the vegetative nervous system for all of 
our clinical problems We shall refer repeatedly to the general idea 

Danielopolu ’’ also stressed the importance of the peiiphei'}, i e , the 
terminal organ as the site at which the basic orientation of the indi- 
vidual is determined 

Perhaps, the simplest and most useful of medical points of view 
of constitution is that of von Verschuer,® who defined it merely as 
“the relative (constitutional) status in the terms of resistance,” stressing, 
neveitheless, that constitution (= Korperverfassung of Tandler = 
status,) IS an organically fixed condition 

Bauer emphasized the importance of constitution in differentiating 
a group of biologically inferior persons— extreme variants from the 
normal— in adaptabilit} , m vitality and in resistance This, too, might 
seem a most useful concept for the physician 

He was content for practical purposes to group persons as 

Slender Normal Hea^y 

(Dolicho, or asthenic (Normotype) (Brachy, or pyknic type) 
tvpe vith small heart) 

7 Danielopolu, D Presse med 31 649, 1923 

8 Von Verschuer, O Klin Wchnschr 8 769, 1928 , 
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The French have always associated the first group with lessened 
resistance to pulmonary infections, the latter group with gout, rheu- 
matism, diabetes and arteriosclerosis 

Sigaud made extensive use of the type terms muscular, respiratory, 
digestive and cerebral Kietschmei added the study of character in 
relation to constitution, the conscious reactivity being obviously a part 
of the general constitutional makeup To these and related classifica- 
tions must be added those concerned chiefly with the functional status 
of the endociine glands and finally the giouping of peisons as primarily 
sympatheticotonic oi vagotonic 

While we cannot review the recent contribution of Brown ^ at great 
length we cannot but quote the pertinent conclusions that he has drawn 
from an elaborate and most convincing senes of animal experiments 
that illustrate certain phases of constitutional resistance to disease 
Broun wrote 

The elementary conception of constitutional variation and its relation to disease 
which I have attempted to outline involves only one assumption, and that is that 
all functional activities of the bodj are either performed or controlled by organs 
and that the organs are provided m such numbers and amounts as are necessary 
for the performance of their appointed functions One need not know the func- 
tion of a single organ in order to show that persons differ from each other in 
respect of their organic equipment, or that they are persons and not standard 
machines or standard mediums for the growth of pathogenic microorganisms It 
can be shown that variations in the mass and mass relations of organs are con- 
stantly occurring in response to demands made by the changing conditions of 
life and that these changes in organic constitution are accompanied by ^arlatlons 
in chemical constitution, all of which may be confined within the usual limits of 
normal, for they are normal It can also be shown that these differences and 
variations in phj sical and chemical constitution are associated with differences and 
■variations in functional activity and susceptibility to disease or m the degree of 
natural immunity 

In studying our material, we have disregarded all anthropometi ic 
factors and have used only the grouping of slender, normal and heavy, 
as based on the tveight/length latio 

THE SLENDER (aSTHENIC) VERSUS THE HEAVY PERSON 

It Will be recalled that our two extremes based on such a classification 
showed, in general, the conditions set forth m table 1 

Does such a classification have anj'^ necessary relation to the concept 
of “sympatheticotonic type” oi “vagotonic type^” 

The Sympathetic Veisus the Vagotonic Type — When we examine 
the ten persons ivith the extreme “s} mpatheticotomc” reactions and the 

9 Brown, Wade H Constitutional Variation and Susceptibility to Disease 
Arch Int Med 44 625 (Nov) 1929 
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ten with the extreme “vagotonic” reactions to epinephrine, as determined 
on the basis of the systolic reaction, we find the characteristics to be 
as shown in table 2 While the two classifications are by no means 
identical, we see that in both we deal with slender persons who have a 

Table \ —Chmactcustics of Slendei Persons and Heavy Persons of Extreme 

Type 


Capillary permeabilitj 

K/Ca ratio 

Sugar 

Basal metabolic rate 
Muscle reaction 
Epinephrine pulse pressure 
Cos combining power 
Cholesterol 
Eeactivity of skin 

Besistance of skin to electnc 
current 

Eeaction to ice 

Kromayer light er 3 rthema time 

Epinephrine wheal 

Morphine flare 

Thyroxin wheal 

Thyroxin flare 

Oaffein wheal 

Caftein flare 


Slender « Heavy t 

Length Ratio 1 87) (Weight/Length Ratio 2 32 ) 

0 63 greater 

0 57 

1 81 lower 

208 

69 50 lower 

7380 

+10 00 greater 

+7 00 

2 38 greater irntabihty 

3 48 

+12 increased effect 

+8 00 

+58 5 slightly more alkaline 

54 4 

210 lower 

225 

066 higher 

0 28 

21 longer 

19 

2 21 longer 

2 

18 8 smaller 

20 

11 8 smaller 

15 8 

12 2 larger 

11 

4 8 larger 

32 

19 2 larger 

18 

2 8 larger 

24 


* Microsplanchnic type phthisic habitus, asthenic habitus, linear type of Stockard, Bende 
presupposes an increase in basal metabolism, predominantly “sympatheticotonic ” 

t Megalosplanehnio type “apoplectic” constitution, pyknic type of Kretschmer, lateral 
type of Stockard, Fendo presupposes increased cliolesterol, increased potassium, relative alka- 
losis and chlonde retention, predominantlj “vagotonic” 


Table 2 — Chat octet isttcs of Sympathehcotomc Pet sons and Vagotomc Pet sons 

of Exit erne Type 


Capillary permeability * 

K/Ca ratio 
Basal metabolic rate 
Muscle reaction 
Epinephnne pulse pressure * 
COs-combining power 
Cholesterol * 

Reactivity of skin 

Resistance of skin to electnc current 
Reaction to ice * 

;&omayer light erythema time 
Epinephrine wheal ♦ 

Epinephnne flare 
Thyroxin wheal * 

Thyroxin flare * 

Caflein wheal* 

Oaffein flare* 


leticotonic Group 

Vagotomc Group 

69 1 increased 

64 5 

1 74 lower 

204 

+10 4 equal 

+10 9 

4 increased 

23 

+21 4 higher 

—13 

54 6 lower 

57 7 

209 lower 

218 

0 41 equal 

0 43 

23 longer 

20 

1 72 shorter 

1^ 

19 4 smaller 

20 

9 4 larger 

83 

12 larger 

114 

4 larger 

32 

21 larger 

19 2 

2 6 larger 

24 


* ahe leictions indicated by (*) arc identical m direction m both the “slender” and the 
“SI mpathetico tonic” groups 


low K/Ca ratio, an increased vascular reaction to epinephnne, lower 
cholesterol, somewhat less reaction of the skin to epinephrine, and a 
greater reaction of the skin to thyioxin and caffein 

The “slender” person in contradistinction to the heavy person has, 
furthermore, an increased basal metabolic rate, a more irritable muscula- 
ture with a slightly lower COo-combining power of the serum, higher 
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resistance of the skin to electric current and a longer Kromayer light 
reaction time 

The "sympatheticotonic” person in contradistinction to the “vago- 
tonic” person has no difference in the basal metabolic rate, less muscular 
irritability and a lower COo-combining power, no difference in resistance 
of the skin to electric current and a slightly slower Kiomayei light 
reaction time The blood pressure is lower 

The Thyroid Type — If we now compare the extieme “thyioid” 
type, we also have a slender person (ratio 201) with increased capillary 
permeability (ratio 72) and increased basal metabolic late (-|-48), no 
change in the IC/Ca ratio, but an increase in the total seium calcium 
and potassium, the skin blister time is shortened, the ice reaction time 
is rapid, the resistance of the skin to electric current is low and the 
epinephine wheal is small 

Pende^® assumed that the sympathetic type is chaiactenzed by a 
state of defense and aggression (raising o£ blood pressure and pulse 
rate, glycogenolysis, etc ) the parasympathetic type by emphasis on 
intestinal and reproductive phases (glycogen formation, congestion of 
sex organs, etc ) 

Goldstein, too, stressed the general catabolism, iintabihty and 
aggressiveness of the sympatheticotonic status as contrasted with the 
euphoria and hjpomaniacal status of the vagotonic psychopathic pet son 

In this country Cannon, in particular, has studied the S)mpathetic 
nervous apparatus and recently demonstrated the nonvital charactei of 
these neivous impulses Even the medullar) chromophil tissue of the 
suprarenal glands in contrast with the cortical portions of the glands — 
IS apparentl) without vital importance After bilateral sympathectomy, 
emotional excitement does not cause erection of hairs, consistent increase 
of blood sugar, polycythemia, relative increase m mononuclear cells or 
marked rise of arterial blood pressure Sympathectomized animals aie 
sensitive to cold, and having lost the means of conserving heat, they 
lose heat more rapidly than normal animals The basal metabolism 
usually falls somewhat after sympathectomy, especially after the cervical 
portion is excised Though seemingly unessential under “normal con- 
ditions,” it is of great service at times of critical emergencies when it 
adjusts the internal organs of the body foi the use of the mechanisms 
responding to external exigencies 

The experiments of Cannon^’- and his co-workers aie of particular 
importance because they demonstrate that the humoral factors (par- 
ticularly the chemical) of integration of v egetative phenomena, after all 

10 Pende, N Riforma med Naples 41 241, 1925 

11 Cannon, W B Science 69 502, 1929 
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represent the older and undei lying mechanism and must be considered 
m all of our medical problems, the nervous system being merely the 
more recent and less essential factor As such, however, it may be the 
first to become disorganized and the first to give rise to clinical 
symptoms 

AUTONOMIC EQUILIBRIUM 

The original concept of Eppmger and Hess of sympatheticotonic 
and vagotonic types has unfoitunately been so impressed on the medical 
mind that more modern developments dealing with the autonomic status 
of the individual have found but slow acceptance It should be under- 
stood, as Ascher has so clearly stated, that the individual cells of the 
body are functionally distinct individuals, regulating their existence 
primarily through chemical means (this involves ionic, molecular, 
hormone and catalytic processes) and secondly, through neive impulses, 
either central or vegetative 

Danielopohi’s Concept of Vegetative Tonus — Danielopolu postu- 
lated three laws concerning reactions of the autonomic response which 
have an impoitant bearing on the sympatheticotonic and vagotonic con- 
ception 

In the first place, substances that influence one factor also influence 
the other, i e, they are amphotropic The evidence for this has been 
accumulating for many years, and the literature has been reviewed 
1 epeatedly 

With eye pressure, Danielopolu demonstrated that the impulses 
proceed along two pathways, along the parasympathetic to the heait and 
along the sympathetic to the gastro-intestmal tract Danielopolu con- 
cluded that the vegetative tonus is maintained by amphotropic factois 
one, peripheral and humoral, the other centrifugal, from the sympathetic 
and parasympathetic centers When the tonus of one side is increased, 
the othei automatically follows 

In clinical medicine, we frequently see, however, an apparent over- 
balance of the one system Danielopolu beliei'ed that the preponderance 
depends on the intensity of the impulses In pharmacologic experiments, 
we know the importance of the size of the dose of the autonomic drugs 
The effect on an organ depends on the geneial vegetative status of the 
entire organism, i e , a minimal dose of epinephrine, which in the 
noimal person results in parasympathetic stimulation (i e , slowing heart 
ihythm and lowering of the blood pressure) causes increased blood 
piessure and pulse rate m the sympatheticotonic person, on the other 

12 Editorial, Constitutional Vagotonia, J A M A 93 1387 (Nov 2) 1929 

13 Danielopolu, D Klin Wclinschr 7 1748, 1928 

14 Pick E P Arch f Physiol 79 183, 1920 Deutsche Ztschr f Ner^enh 
106 238 1928 Sollman, Torald Physiol Rei 2 479 1922 
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hand, the dose which in the noiinal person causes increased blood 
pressure and pulse elicits a parasympathetic effect in the vagotonic pei- 
son These so-called paiadoxic or inverted effects are, of course, well 
known Finally, Danielopolu postulated a circular mechanism, the 
diagiammatic presentation of which we have lepioduced 

Aiiiononuc EqmhhaHon and Increasing Amphtnde of Response — 
At this point, we should like to illustrate another fundamental 
phenomenon constantly met with m the study of autonomic legulation 
first, the constant manifestation of the effoit of the cell and the organ 
and the organism as a whole to maintain an equilibrium, disturbances 
of the balance being always followed by rhythmic and wavehke fluctua- 
tions in a direction opposite to the oiigmal change in status, second, 
the frequent manifestation of a progressive inciease in amplitude in such 
rhythmic fluctuations following single impulses We give charts for 
thiee typical experiments The first shows the peripheial leukocytic 
fluctuations following bulbus pressme in the dog, the second, following 
irradiation of the skin The third shows chemical fluctuations following 
a bacterial insult 

In a normal dog, a lymph fistula was made under local anesthesia After reac- 
tion, bulbus pressure was maintained for seven minutes at the time indicated in 
chart 2 Peripheral leukocyte counts were made at frequent intervals, with 
determinations of lymph concentration, sugar, calcium and erepsin The leukocyte 
count which reveals the fluctuations in the peripheral tonus (dilatation of vessels — 
leukocytosis , contraction, stasis, leukopenia) clearly indicates the rhythmic fluctua- 
tions of increasing amplitude initiated by this stimulus 

An almost identical picture is illustrated in chart 3 This dog had an exposure 
for seven and a half minutes to ultraviolet light applied over the abdomen, follow- 
ing recovery from incannulation of the thoracic duct under local anesthesia It 
will be observed that the leukocyte curves show minor oscillations of increasing 
amplitude, with three chief periods of leukocytosis, the first 30 minutes, the 
second 75 minutes and the third 130 minutes, after the exposure Calcium 
diminution occurs at approximately the same intervals 

In chart 4 we are able to illustrate an even more convincing picture with cor- 
responding calcium fluctuations In this case we deal with a bacterial insult A 
pregnant dog was operated on under local anesthesia and an incannulation of the 
thoracic duct was made After a period of observation following the operation, 
the continuous intravenous injection of a dilute suspension of Bacillus colt in 
saline solution commenced at 11 25 (first arrow on chart) 

The curves at the top of the chart indicate the sugar level and the double line 
the K/Ca ratio (calcium level in black columns, potassium, in white columns) 
The second group of curves indicate the rectal temperature and the volume of 
urine, the third, the lymph protein volume, the globulin per cent (m black) and 
the leukocyte curve Inasmuch as the volume was sufficient to permit chemical 
analysis m five-minute samples, the actual fluctuation m the K/Ca ratio more 
accurately reflects the changes that occur in the tissues than has been possible m 
most of our other experiments 

It will be observed that the initial reaction was a slight increase m the calcium 
A second and larger increase followed, reaching a max'imum approximately sixty 






Chart 1 — Amphotropic circular mechanism of the autonomic tonus and its 
\ariations (from Danielopolu, D Kim Wchnschr 7 1748, 1928) Diagram A 
indicates the normal status, i e , equal sympathetic and parasj^mpathetic ampho- 
tropism indicated by the equal size of the black dots 

Two factors are outlined the peripheral amphotropic humoral factor (involv- 
ing calcium, potassium, epinephrine, choline, pituitrin, cholesterol, etc ) keeping the 
sympathetic and parasympathetic nerve endings in a state of normal tone and 
maintaining a constant equilibrium The organ itself, through the centripetal 
connections, acts to maintain the proper tonus of the vegetative sympathetic and 
parasympathetic centers These centers again send centrifugal impulses via the 
sympathetic and parasympathetic tracts, which also act in maintaining tone in 
receptors This forms the primar 3 '' circle, a secondary one is associated The 
glands of internal secretion, such as the suprarenal glands, which secrete ampho- 
tropic substances, have a dual vegetatne innervation We also know from Loewi’s 
3 vork that the organs give off amphotropic substances during functional activity 
Grouped together, they may be called amphotropic secretory organs , in the charts 
the 3 have been designated as “Amph” The impulses coming from the centers 
maintain a variable rate of activit 3 ' in them, and this in turn regulates the periph- 
eral factor 

B, S3'mpathetic status, the S3mpathetic dot is heaver 

C, paras 3 mpathetic status, the paras 3 mpathetic dot is heavier 

D, amphotonic status, both dots are heavier 





Chart 3 (exper 2) — Rhj thmic tonus waves of increasing amplitude following 
ultraviolet irradiation (from Petersen, W F, and Von Oettingen, W F Veran- 
derungen der Lj'mphe beim Hunde nach Quarzlichtbestrahlungen, Arch f exper 
Path u Pharmakol 128 160, 1927) 
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minutes after the beginning of the injection, another after two hours and the 
fourth after two and a half hours After that, the effects were effaced by a large 
amount of potassium coming from the injured red blood corpuscles These 
chemical changes find their counterpart in the sugar curve, the lymph volume and 
the concentration of lymph protein In this particular experiment, the leukocytes 
do not show a corresponding fluctuation, because the upset of the normal vascular 
splanchnoperipheral balance is so great that the peripheral region becomes fixed in 
a sympathetic status 

These fluctuations of alternating periods of stimulation and inhibition which 
find their expression in changes in the K/Ca ratio, in the sugar level, in lymph 
volume and m protein alterations, etc , form part of the splanchnoperipheral balance 
which Muller and one of us have discussed in various papers” 

In view of the foregoing observations, it is to be remembered that not only the 
general and local autonomic tonus is to be taken into consideration when the reac- 
tion of tissue IS studied, but that one is dealing with a constantly fluctuating, 
labile condition and therefore the time element and the particular phase will always 
modify the response of the tissue 

Obviously, stimuli leaching a cell or organ when on the up or down 
giade, or at the peak, as contrasted with the trough, of a wave, may 
bring about diametrically opposite physiologic reactions Tinel, San- 
tenoise and Laurent have made analogous observations in anaph3dactic 
shock They found that such shock always accelerates the preceding 
condition (status) , and that then a reversal sets in “Vagotonic” per- 
sons, for instance, have first increased exatability of the vagus, then 
a leversal sets m during which no further shock can occur In the 
“sympatheticotonic,” on the other hand, vagotonia is secondary, during 
which the patient is in a condition receptive to a new shock and to the 
continued effect of any circulating antigenic substance With such a 
mechanism, one can more leadily understand this reciprocal action of 
the autonomic tonus on shock and of shock on tonus 

ScJnlfs View of Autonomic Antagonists —Bciorc leaving the more 
general aspects of this subject, we shall have to review briefly the views 
of Schilf In line with the work of the Cannon school, Schilf pointed 
out that the older idea of a balanced nervous mechanism in the sense 
of a sympathetic-parasympathetic central antagonism, does not hold 
true for all tissues, there being a number in which only a sympathetic 
or only a paras)unpathetic innervation can be demonstrated In the 
skin, for instance, we knoiv of only sympathetic nerves for the sweat 
glands Of greater importance for our problem, we know only of 
sympathetic nerves for the blood vessels In only a limited region can 
paras3Tnpathetic (dilator) innen^ation be demonstrated, and the assump- 

15 ^lulkr, E F, and Petersen, W F Klin Wchnschr 5 1926 

16 Tinel, J , Santenoise, D , and Laurent, O Bull et mem Soc me 
hop de Pans 47 471, 1923 

17 Schilf, E Khn Wchnschr 6 29, 1927 
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tion that, because sympathetic fibers are vasoconstnctmg, vasodilatation 
must be accomplished by parasympathetic fibers, is at the least, not 
established, indeed is probably fallacious Schilf frankly stated that 
this problem of nerve control of vascular dilatation is still an unsolved 
problem, an opinion which is apparently shared by Stohr He 
emphasized that the organs predeteimme their own course of action, 
and that we should stress organ reactions rather than attempt to force 
through a rigidly conceived idea of a vasomotor mechanism which 
actually is controverted by expeiimental facts Particularly, the phar- 
macologic interpi etation has done much to confuse the picture rather 
than to clarify it The effect of a nerve impulse to an organ depends 
on the state of the organ to which that impulse is delivered Schilf 
emphasized this, m particular, because “sick” organs react differently 
from normal oigans 

Schilf’s real contribution is his analysis of the fact that apparently 
antagonistic autonomic reactions (sphincterbladder mechanisms, for 
instance) can occur without nervous control and that such reactions are, 
from a broader point of view, not antagonistic but synergistic So, too, 
for example, the control of temperature regulation, which, according to 
Cannon’-® is largely sympathetic Here, again we are dealing with an 
apparent balance of sympathetic and parasympathetic impulses , 
apparently antagonistic, actually synergistic 

A number of Russian physiologists and clinicians have reached con- 
clusions similar to ours, among them Platroff 

To this comes a more recent possibility that the sympathetic nerves 
are not only efferent, but also afferent, and may play a considerable 
role in periodic differences in the sensitivity to impulses , and the con- 
tention of Viale that the increase m the heart rate that follows cutting 
the vagi, is really due not to the deletion of inhibitory impulses, but 
to the increased secretion of epinephrine that follows The correctness 
of such experiments must, of course, be first determined 

The discussion up to this point has, we believe, shown that we 
cannot arbitrarily select any one of the numerous factors that are 
involved in tissue activity and make it alone responsible for the clinical 
alterations that we see in every day practice We are seldom justified 
in trying to establish purely endocrine imbalances, much less are we 

17a Stohr, Philip, Jr Mikroskopische Anatomie des vegetetiven Nervensys- 
terns, Berlin, Julius Springer, 1928 

18 Cannon, W B Tr A Am Phys 44 41, 1929 

19 Petersen, W F, and Muller, E F The Splanchnoperipheral Balance 
During Chill and Fever, Arch Int Med 40 575 (Nov ) 1927 

20 Platroff Russk Klin 5 3, 1926 

21 Forster Schless Gesellsch f vaterland Kultur, Breslau, abst Kim 
Wchnschr , Feb 1, 1929 

22 Viale, G Boll d Soc ital di biol sper 2 54, 1927 Smirnow, A J 
and Schinokj , W F Ztschr f exper Med 55 24, 1927 
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justified in trying to establish a puiely nervous unbalance We might 
do best by following Bergmann and speaking of certain groups of 
patients as “vegetatively stigmatized,” and we should definitely discon- 
tinue regarding onlj'' the readity observable smooth muscle reactions as 
criteria of systemic autonomic change The smooth muscle, with its 
tonus, represents primitive contraction, the twitch of the voluntary 
muscle appears much latei But this tonus requires little oxygen , it is 
a vegetatne phenomenon regulated by the bio-electric (ionic) means 
Later, we superimpose vegetative and voluntary nen'^es, as well as the 
specialized amines and vegetative poisons, epinephrine, histamine, 
choline, etc, which can obviously act, as Langley suggested, directly 
on the cell membranes by changing colloidal structure, not necessarily 
on the nerve endings 

And if, in clinical parlance, we continue to use the term “sym- 
patheticotonic” or “vagotonic” m lieu of the broader one of “autonomic 
dysfunction” or “vegetative stigmatism,” we should have clearly in 
mind the many reservations which we have indicated 

The entire field of the “autonomic nervous system” has been 
thoroughly reviewed by Kuntz , or one may consult the older book 
of Muller The more clinical “Vagotonies, Sympathicotonies and 
Neuritonies” by Guillaume also offers much detailed information 


THE CHEMICAL EQUILIBRIUM 


In the preceding discussion, we have traced the changes which have 
taken place from the original concept of functionally antagonistic 
sympathetic and vagus centers with resulting sympatheticotoma and 
vagotonia, to the present view with its emphasis on the autonomic 
status of the penpherj In the peripheral organ, we have already seen 
the presumptive influence of its milieu, its hormone content, its chemical 
equilibrium, etc , in determining local autonomic tonus and have also 
made note of the possibility of the effect of remote organs on such 
local tonus 

Role of Calamn and Potassium and the H-Ion Concentiatwn—The 
interest in the chemical phase goes back to the work of Jacques Loeb, 
who first emphasized the importance of the ions, particularly of calcium 
and potassium ions, in the control of cellular functions The more 
recent and intensive cultivation of the field, particularly the application 
to clinical problems, comes from the school of Krause Thus, Zondek, 


The Autonomic Nervous Sjstem, Philadelphia, Lea &. 


23 Kuntz, Albert 

Febiger, 1929 ^ , t i c lozd 

24 Muller, L R Die Lebensnen^en ed 2, Berlin, Julius Springer, 1924 

25 Guillaume, A C Vagotonies, Sympathicotonies and Neurotomes, ed 2, 

Pans, Masson & Cie, 1928 

26 Zondek, S G Kim Wchnschr 2 382, 1923 , 3 707, 19-4 , 4 90d, 

Die Electrofite, Berlin, Julius Springer, 1927 
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after calling attention to the actmt> of ions on colloids in influencing 
their dispersion, hydration, etc , stresses the fact that two balances are 
of greatest physiologic importance the H-ion concentration and the 
K/Ca ratio 

In general, we ina} accept the following 

With cellular activity, the calcium concentration of the cell membrane 
IS diminished Calcium leaves the cell, and there is a relative increase 
in potassium in the cell The cell is more permeable, the protein becomes 
hydrated 

From this stage of achvity, as one pole, the opposite extreme, of 
rest, IS reached, with apparently a relative inciease of calcium at the 
cell surface, relative impermeability, dehydration, etc Calcium and 
potassium concentrations are therefore indicative of the swing of the 
pendulum of cellular actuity (Osterhout, -® Lillie -®) 

These changes are cellular changes They may be initiated by^ 
external impulses, a nerve impulse, for instance, the tone, however, 
will depend on a mechanism such as Danielopolu described The con- 
centration of either calcium or potassium in the serum may mirror the 
cellular change, but it must be clear that the serum levels do not 
necessarily change the reactions of the cells The alteration of ionic 
concentration may ultimately bring about an abnormal vegetative reac- 
tion, but we may, and frequently do, find umpotential autonomic 
reactions without a corresponding consistent blood chemical picture 

The temptation is great to associate certain effects brought about 
by the increase of ionic concentration with definite autonomic nerve 
tonus , for instance, calcium with sympathetic effects, and potassium 
with vagus effects 

Tins association has been an outcome largely of clinical observations 
with injections of epinephiine hydrochloride In the analysis which 
we present of our material on the basis of the epinephrine reaction, we 
have clearly shown that, while our outstanding “sympatheticotonic” per- 
sons had a lower K/Ca ratio (i e , have relatively less potassium) than 
the outstanding “vagotonic” persons, there are many exceptions to the 
rule But the fact that we find many exceptions to the rule, as did 
Brems,®® and the fact that Jendrassik and Czike could find no constant 
correlation at all between the reaction to epinephrine and the K/Ca 
ratio do not for a moment vitiate the importance of the ion balance for 
these autonomic alterations We must not forget that the epinephrine 

27 Zondek, S G Biochem, Ztschr 132 362, 1922 

28 Osterhout, W J V Injury, Recovery and Death in Relation to Con- 
ductnity and Permeability, Philadelphia, J B Lippincott Companv, 1922 

29 Lilhe, Ralph Protoplasmic Action and Nerve Actions, Chicago, University 
of Chicago Press, 1923 

30 Brems, A Acta med Scandmav 66 207, 1927 

31 Jendrassik, L, and Czike, A Klin Wchnschr 6 1521, 1927 
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acts on the cell membrane— peripherally , the reaction of the cell depends 
on Its status, tonus , i e , on the lomc condition of its surface membrane 
The relative ionic concentration of calcium and potassium in the adjacent 
cell fluids, quite apart from the blood, is only of secondary importance 
Furthermore, all of our results and those of numerous others are esti- 
mated as total calcium and probably give a picture far different from 
the actual ionic calcium available 

Confusion of the Teiminology Involved — We must keep in mind, 
furthermore, that cell membranes are interposed between the cell proto- 
plasm and the blood stream 

With a Donnan equilibrium here established, the amount of non- 
dialyzable ions combined with protein on both sides of the membrane 
and the total amount of protein becomes of greatest importance We 
have shown by actual experiments (see chart 4) that with cell stimula- 
tion, calcium IS liberated from the cell protoplasm and potassium there 
increased — corresponding to the time of vascular dilatation of the organ 
and therefore to a presumptive vagotonic status of the capillaries and 
tissues This would mean that if we now use the term “vagotonia” 
as denoting a condition of tissue activity with capillary dilatation and 
increased permeability, then the blood stream should contain more 
calcium and relatively less potassium 

Actually, Kyhn found the “vagotonic” person, as clinically defined, 
to have more potassium and less calcium (higher K/Ca Ratio), and 
we, too, in using this clinical classification, can but confirm this 

Dresel assumed that the blood of the “vagotonic” person is more 
alkaline and contrasts the resulting ionic states as follows 

Vagotonic Status SympatJicttcofomc Status 

Tissues alkaline little calcium-colloid, Tissues acid much calcium-colloid, lit- 
much potassium-colloid tie potassium-colloid 

Blood alkaline little ionized calcium. Blood acid much ionized calcium, lit- 

much bound calcium, little potassium tie bound calcium, much potassium 


Accordingly, the * Vagotonic” person should have a low K/Ca latio, 
the physiologic effects being modified, however, by differences in 
ionization 

What we are actually facing here is merely a difference in definition 
The clinical grouping of “vagotonic” does not define a person whose 
metabolism is increased and whose capillaries are permeable and dilated 
This we should expect if in the vasomotor definition “dilatation is 
synonymous with the "vagus effect” On the contiary, the clinically 


32 The capillary endothelium is permeable for proteins when stimulated 

33 Kylin, E Deutsche Arch f klin Med 149 354, 1925, Die Hjpertome- 

krankheiten, Berlin, Julms Springer, 1926 

34 Dresel, K Klin Wchnschr 1 1601, 1922, Klin Wchnschr 3 311, 1924 
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“vagotonic” person has a lower rate of metabolism and less permeable 
capillaries Dresel -v^as correct m theory, Kybn in practice We can 
illustrate this further in the chemical changes of sleep 

Here we deal with a “vagotonia,” even in decerebrate animals There 
can be no doubt about the general condition of tissue rest, during this 
time, calcium diminishes in the blood and increases in the tissues and 
the potassium values show the reverse The greater frequency of 
attacks of asthma and angina pectoris, the occurrence of pavor noc- 
turnus, Pende ascribed to the vagus preponderance at night 

Climcal Grouping of Vagotonic and Sympatheticotonic Persons — 
We have discussed this at some length to bring out the fallacy of our 
present classification of “sympatheticotonic” and “vagotonic ” It should 
be given up, unless we are clearly cognizant of the various implications 
When we have spoken of the sympathetic status, we have always 
indicated the state of tissue rest contracted vessels, calcium accumula- 
tion, dehydration When we have spoken of the paras3unpathetic 
status, we have indicated the state of the tissue with dilated capillaries, 
tissue activation, calcium dissimilation, hydration When we have used 
the terms “sympatheticotonic” and “vagotonic,” we have designated the 
clinical states as commonly interpreted 

And this brings up another apparent inconsistency When smooth 
muscle contracts, the obvious inference is that the muscle tissue is 
active (it may contract, of course, with either sympathetic or parasjTn- 
pathetic stimulation), but actually during contraction the capillanes are 
also contracted, their endothelium is less permeable, metabolic processes 
are slowed, less energy is supplied With relaxation comes dilatation 
of the vascular bed and increased permeability Relaxation must, there- 
fore, if we wish to be consistent, be the period of metabolic activity, 
1 e , the parasympathetic status in the sense that we have used it 

Now, it happens that when epinephrine is injected in small doses, 
the blood vessels dilate and the endothelium becomes more permeable 
It IS a true parasympathetic status of the tissues With larger doses, 
the vascular musculature contracts, and the endothelium becomes less 
permeable These are direct cellular effects and take place presumably 
without nervous mediation This is a true sympathetic effect But the 
many other effects initiated at the same time b}'- the large dose of 
epinephrine result in a most complex picture 

35 Fischer, H Biochem Ztschr 193 169, 1928 

36 If the sj-mpathetic status with contracted vessels occurs for a long period 
of time with a resulting stasis in the capillaries, it is possible that the cellular 
metabolism of the region will show a condition far different from “rest,” i e 
rather an asphyxial stimulation Such states may presumably occur in the 
peripheral tissues during a chill 
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Of course, Zondek was careful to state that the vagus effect is 
like the potassium effect, he never insisted that the two are identical, 
although, in general, it is assumed that the ner\ e impulse makes use of 
the ions m upsetting the membrane equilibrium “With this considera- 
tion, one can understand wh> m certain clinical conditions — urticaria, 
for example — the calcium level may be normal and yet the administration 
of calcium be, at times, useful, at other times, without effect We can 
understand why the level may be constant — and it is one of the most 
firmly held of the balances, as Kroetz has shown, with a negative 
balance, i e, cells ma> be losing calcium, but the level remains the 
same, as Aub and his associates have so clearly demonstrated in 
exophthalmic goiter And we can understand why the level may be 
low m the blood, while the relation in the cell membranes is at its pioper 
level 


Role of Cholestei ol — There seems to be some basis for the belief 
that cholesterol is involved as an intermediary in the ionic autonomic 
mechanism that we have been discussing,^® and here again we are dealing 
with a confusion resulting from the presumable effects of cholesterol 
as a component of the cell membrane and cholesterol free in the blood 
stream It is, of course, possible that an increase in the cell membrane 
can be present at the same time that we have an increase in the blood 
stream The possibility also exists that with an active exchange going 
on between the two, high membrane content may be associated with low 
plasma content and vice versa Just as with the ionic balance, the 
membrane relations present great complexity, with innumerable physical 
and chemical differences, free and saponifiable forms and the ability 
of the blood proteins to form protective colloids all influencing the 
ultimate balance Mjassnikow^^ definitely assoaated the increase in 
blood cholesterol with hyperasthenia, not only in the apparently normal 
condition, but in the associated diseases, of this constitutional type, 

1 e , gout, obesity, hypertonia, asthma, hay fever, gallstones, etc This 
cholesterol increase appears to be true for our ‘ heavy group, as well 
But Dresel and Sternheimer definitely placed cholesterol in the 
sympatheticotonic group, counterbalanced by lecithin as a parasym- 


37 Zondek, S G Klin Wchnschr 6 1951, 1927, footnote 26, second 
reference 

38 Kroetz, C Verhandl d deutsch Gesellsch f inn Med, Kong 40 91, 
19^8 

“39 Aub, J C , Bauer, W , Heath, C, and Roper, M J Chn Investigation 
11 97 1929 

40 ' Westphal, K Ztschr f klin Med 101 545, 566, 584 and 603, 1925 

41 Mjassnikow, A L Ztschr f khn Med 105 228, 1927 

42 Dresel, K, and Sternheimer R Khn Wchnschr 4 816, 19-o 
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pathetic agent Glasei discussed some of the lelations in arterio- 
sclerosis and found, as had Wackei and Hueck,“ that the injection of 
epinephrine hydrochloi ide inci eases the amount of cholesterol in the 
seium A complete discussion of the hteiatuie would be supeifluous 
at this time We meiely mention the piobable idle of these lipoids m 
the chemical and physical equilibrium that is involved in the autonomic 
backgi ound 

-I HE SKIN 

Its A^ttononuc ImpoAmicc — Among the vegetative organs conceined 
with oui immediate i elation and adjustment to the outside woild, none 
IS of gieatei impoitance than the skin , it is unfoitunate that it has been 
largely ignoied by the physiologist, peihaps, because m his preoccupation 
with the expel imental animal, he has failed to lealize how far diffeient 
the human skin is in its leactivity fiom that of any of the lowei animals , 
perhaps because he has legaided the skin meiely as a piotective mecha- 
nism — the “oveicoat” with which Engman has chided the deimatologists 
for then nairow point of view 

As a mattei of fact, the skin is the leactive membiane foi the whole 
organism, just as the cell membrane is foi the individual cell, and with 
almost as many impoitant and sensitive leceptois and leactive possi- 
bilities Clinical obseivation has always lecognized the intei relation 
of the skin and the deepei tissues The so-called antagonism of visceial 
and skin tubeiculosis and syphilis is one example So, too, is the 
piotective immunity established by the exanthems, and the tiadition 
that a good reaction of the skin piotects against inteinal complications 
in the same group of infections is established folkloie Moie iccently, 
the idle of the skin in alleigy and the theiapeutic possibilities incidental 
to stimulation of the skin have raised the clinical interest and aroused 
considerable investigative cuiiosity Muller and Delbanco developed 
the idea of the skin as a vegetative sense oigan and in line with von 
Gioei emphasized the skin as a mediatoi of autonomic regulations 
by virtue of both its chemical and its physical potentialities 

As is well known, the latitude of the adaptability of the skin to an 
insult 01 to a change in enviionment is great, must of necessity be 
great, because on it depends the life of the whole organism 

We should therefoie like to develop the subject of the impoitance 
of the skin and its autonomic tonus in moie detail and shall use bacteiial 
invasion as an example of the effect of an abnormal external insult 

Local Resistance — The sum total of the piocesses involved may 
vary from the noimal physiologic responses, oi what may be teimed 

43 Glaser, F IClm Wdinschr 6 2377, 1927 

44 Wacker, L, and Hucck, W Munchen nicd Wchnschr 60 2097, 1913 

45 Muller, E F, and Delbanco, E Dcrmat Wchnschr 87*1348, 1928 

46 Von Groer, F Khn Wchnschr 6 96, 1927 
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local tissue i esistance, all the way to the severe inflammatory reactions 
elicited when certain organisms or biologically active toxic substances 
penetrate the superficial layers The human skin, as we have pointed 
out, IS much more leactive both speafically and nonspecifically than the 
skin of other animals 

The inflammatoiy reaction differs in degree from the normal 
physiologic response, the direction of the change is apparently uniform 
at the onset in both cases Both the “local resistance” of the normal 
and undamaged tissue and the inflammatory resistance depend to a 
marked degree on the preexisting vegetative status of the tissues 

In ordei to maintain local resistance of the tissue an unaltered 
function of the cellular elements is the prime lequisite, the second is 
an undisturbed replacement of the energy requirements during the 
course of normal metabolic processes This involves a definite orientation 
of the autonomic apparatus of the involved tissue, so that the full 
development of tissue function and energy supply can be maintained 
Certain cells, particularly those that are to some extent fiee from 
cell complexes and organs (reticulo-endothehum and the resting wander- 
ing cells of Maximow), are more independent in their adaptability to 
changes in the environment insofar as they seem less subject to the 
influences which are operative when cell groups are involved 

On the other hand, in the organized tissues, every reaction of one 
organ involves more or less diiectly certain fundamental correlations 
with all the other organs and tissues Brown’s ® work makes this inter- 
relation evident Remote organs, under conditions of stimulation, may 
then act either as accelerators or inhibitors of the function of other 
organs, whereby the adaptability of a remote zone may be enhanced 
or retarded 

The law of Dastre and Morat and our own experiments with the 
splanchnoperipheral balance of the organs show this clearly If, for 
any reason, we observe a sudden increase of activity of the abdominal 
organs with increased vascularity of the region, there is not only a 
diminished amount of blood in the peripheral vascular bed, but also a 
diminution in the functional capacity of the peripheral organs associated 
with synchronous contraction of the vessels 

We have alieady touched on the autonomic vascular mechanism 
involved, in connection with the paper of Schilf We shall here limit 
ourselves to the question how far such alterations (which are constantly 
occurring under physiologic conditions) influence the organs and tissues 


47 Fremont-Smith, F , Morrison, L R , and Makepiece, A 
dm Investigation, May 6, 1929, abstr , J dm Investigation 7 489, 1929 Smith 
Morrison and klakepiece have recently made observations on the capillaries during 
cMl and find a complete stasis in all visible capillaries due to the constriction of 

the terminal arterioles 
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with a possible loss of the local resistance of the tissue and piedis- 
position to disease 

Heipes and Splanchnopet iphe) al Balance — On the skin, in the nasal 
mucous membrane, and in the gastro-intestmal mucous membiane, 
pathogenic organisms live without further penetration, that is, until at 
some time a slight trauma, a “cold” oi some other indisposition leads 
to local infection With mechanical injury and its obvious disturbance, 
the lowering of the resistance of the tissue is easily understood It is 
much more difficult to understand the other types of susceptibility, the 
appearance of a labial herpes for instance, with a sudden onset of fever 
We know its pathognomonic interest and the enormous spread occasion- 
ally seen in association with the chill of an infection with Bacillus cohj 
we also know the nasoparasitic character of herpes virus 

The ubiquitous virus previously present in the adjacent surface of 
the skin suddenly penetrates the superficial larders and, from the clinical 
point of view, becomes virulent at the time of systemic reaction incidental 
to the generalized disease The virus, having once penetrated, meets 
with further resistance in the form of local inflammation, the intensity 
of which IS usually sufficient to check the further spread 

This picture is a typical example of the transition of a previously 
latent organism to full virulency as the result of the failure of local 
resistance of tissue The question as to the cause of such failure with 
the onset of the chill and high temperature is of far greater interest than 
that involved in the mechanism of the infection of the pelvis or uterus 
with B coh in septic abortion Other herpetiform invasions are 
apparently related to similar processes the herpes infection of the skin 
in certain periods of the menstrual cycle, and in certain persons during 
acute indigestion, etc 

The cause is always the same A sudden and intense increase of 
activity in the splanchnic region involving marked increase in the vascular 
bed and increase of the secretory function reflexly involves a change 
in the peripheral tissues The change includes a diminution in the size 
of the vascular bed and a reduction of cellular activity The periphery 
becomes less capable of reaction to external stimuli for the reason that 
reactions which under normal conditions are associated with increased 
vascularity and increased metabolic cell processes are either diminished 
or do not make their appearance 

A second possibility must be considered The stasis of the peripheral 
capillaries may be of sufficient duration to bring about injury of the 
more superficial epithelial cells — cells that normally are undergoing 
necrobiosis This dysfunction incident to the stasis may be sufficient 
to account for the penetration 

Such alteration of the distribution of the blood takes place in all 
conditions associated with fever A similar redistribution in the vascular 
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bed together ^Mth an increase of the secretory function of the stomach 
and other large glands of the abdominal region occurs in varying 
intensity during the menstrual cycle, during migraine and even during 
digestion, more evident in certain persons, when we see it as part of 
the “Widal hemoclastic crisis ” 

Xhe cause of this abdominal splanchnic dilatation may vaiy in indi- 
vidual cases, but the reaction of the organs and the vessels in the 
splanchnic region is fundamentally the same It is unidirectional, and 
it IS associated with peripheral constriction made apparent in the pallor 
of the skin, with headache, with nausea, etc In the chill of an infection 
with B cohj one can observe the most intense form of this splanchno- 
peripheral change The enormous increase m activity of the liver 
which results fiom the systemic invasions is associated with a decreased 
flow of blood at the periphery and a diminution of all peripheral cellular 
function It IS this latter change which is of the greatest practical 
importance 

Heat radiation and sweat formation are clinically familiar to us 
Their inhibition, even if transient, is part of the mechanism that causes 
fever, because the dissipation of heat produced by the increased activity 
of the splanchnic organs is thereby checked Only when, with gradually 
diminishing activity of the liver, the correlated inhibition of the 
autonomic functions of the skin is lessened, does the temperature begin 
to fall Dunng the menstrual cycle, similar conditions may prevail 
even though the clinical symptoms are less apparent Here, too, one 
finds minor fluctuations of temperature that have the same physiologic 
basis, though here without infection 

Local tissue resistance, which is most impressive in the skin, is 
subject to the same inhibitory influences Reactions of the skin asso- 
ciated with increased resistance to infection are hard to recognize It is 
true that our clinical experience indicates that a skin or a mucous 
membrane with good circulation is less apt to become infected, and that 
healing takes place more rapidly under such conditions This might 
be apparent, too, from the relative freedom of the exophthalmic patient 
from infections of the skin 

Inhibitory influences on the skin, with diminution of its autonomic 
adaptability, also become apparent only when every day demands are not 
met in the normal fashion, for example, when one has a virus present 
and finds that with lov ering of the local tissue resistance, the virus is 
enabled to penetrate into the deeper tissues 

It IS of secondary importance whether such an inhibition takes place 
primarily through nerie impulses, through alteration of the metabolism 
or through endocrine alterations which secondarily lower the resistance 
toward the infections 
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ha^e prcAnoush noted definite autonomic influences on the 
skin of women during the menstrual C3cle In tlie absence of a 
potential virus on the skin, tliese alterations are clinicall}' innocuous 
because practically, one is dealing only with a susceptibiht} toward 
infection Only when one is dealing with a potential infection, as in 
persons harboring the herpes virus, does the periodic depression of 
resistance become apparent 

Rcspiratoiy Tiact — In the nasopharjuix, similar autonomic influences 
become apparent In chill and in high fever, the mucous membranes 
of tlie mouth and the nose are dr) because the cell functions of the 
mucous membranes are definitely depressed or inhibited The coated 
tongue is a manifestation of the same influences 

Glands and mucous membranes are in themselves uninjured, it is 
only their functions which are diminished during the time of feier 
Despite urgent need and mechanical stimulation through chewnng and 
sucking and contact with food, the formation of sain a is inhibited 
because of the vegetative contraction of blood vessels as w^ell as the 
legetative inlnbition of the cell functions The same condition holds 
true for the hunger sense The diminution of contractions that we 
have demonstrated for the stomach during this time is part of the picture 
of diminished appetite (the opposite vegetative onentations of sahvar)’- 
glands, mucous membranes and tongue, on the one hand, and of stom- 
ach, Iner, etc on the other, are particularly marked in these cases, as 
we have shown preiiously) The stomach during this time is under a 
condition of stimulation w^hich leads to a considerable secretion of a 
strongly aad stomach juice 

Other infections of the mucous membranes besides herpes are well 
known during feier, for instance, the inflammatory reaction of the 
upper part of the respirator)* tract, as well as of the conjunctiva Such 
inflammatory reactions are b) no means to be regarded as part of the 
pnmar)' infection, but are merely manifestations that these tissues for 
the time being have lost their resistance either partially or entirely, 
resistance w'^hich under normal conditions would be more than able to 
cope with every day irritations Here for instance, could be men- 
tioned the conjunctintis occasionally seen with the flare-up of a local- 
ized pulmonar)* tuberculosis, so charactenstic that it may be regarded 
as a distinct sjmptom of activation 

^^'e shall show later on that the exanthems of the acute exanthe- 
matous infections (scarlet fever, measles) only become possible because 

48 Petersen, W F, and Milles, George Relation of IMenstruation to Per- 
ineabiliti of Skin Capillaries and the Autonomic Tonus of Skin Vessels Arch 
Int Med 38 730 (Dec) 1926 

49 kluller E F, and Petersen, W F iMunclien med Wchnschr 74 531 
1927 
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the skm and the mucous membranes have a diminished resistance toward 
the circulating toxin Muller, Metz and Myers demonstrated such a 
pathogenicity for one exanthematous disease due to a known toxin, 
namely, the arsemcal dermatitis following arsphenamine 

Even the occurrence of halitosis in severe infections is due to the 
lessening of cell acti\nty in the mucous membrane of the mouth, with 
diminution of the bactericidal power The idea that the fetor is of 
stomachic origin is incorrect, for the growth of bacteiia m the stomach 
IS not increased during fever, though the bacterial flora may ascend to 
the higher levels of the gastro-mtestinal tract, as has been demonstrated 
by Arnold and Brody As a matter of fact, the stomach contents, 
when removed, hai'^e no such fetid odor Soor paradentosis, caries and 
the pityriasis versicolor of the cachectic patient have a similar origin 
insofar as the loss of the resistance of the tissue makes possible the 
infections named The loss of hair and the impairment of the growth 
of the nails give further evidence of the peripheral vascular disturbances 

Before we enter into a discussion of similar changes in the other 
organs, we must discuss for a moment those reactions which serve for 
the protection of tissue when toxic substances or a wrus have entered 
the skin and the mucous membrane We charactenze them as inflam- 
mator}’- Intensity of change, and this m relation to the protection of 
tissue means the effectiveness of change, also depends on vegetative 
orientation of the tissue as such Examples of such influences are 
well known With the onset of fever — let us say the sudden onset of 
an angina — ^the exudate of a gonorrheal infection ceases for a time 
The formation of pus in a sterile turpentine abscess during a fever 
starts after defervescence, all evidences that an autonomic influence is 
of paramount importance in local inflammatory processes 

The work of Kauffmann®^ and of Petersen®® presents further 
examples Particularly, the work of Kauffmann with canthandes 
blister during the course of lobar pneumonia seems to us of particular 
sigmficance, because Kauffmann carried out his experiments without 
considering the autonomic orientation in its influence on the metabolism 
and reactivity of the tissues During the course of the febrile stage of 
pneumonia he obsen’^ed a decided impairment of reaction He said 

The exudates are peculiarl}' poor in the cellular elements Among the cells 
present hmipho-histiocytic elements are completely absent, as are also eosmophile 
cells, so that the exudate consists practically of neutrophile leukooles But even 


50 Muller E F , Metz, G P , and Myers, C N Arsenic Lesions of the 
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the immigrative cell elements so represented are increasingly diminished m the 
more severe disease processes It is only with the crisis— when the inhibitory 
influences on the skin have disappeared, that inflammatory irritability and partic- 
ularly the intensity of the cellular processes again increase 

In this work with the canthandes blister, KaufFmann therefore 
described the dependence of the inflammatoiy reaction on the vegetative 
orientation Some years ago, Mullei pointed out that every collec- 
tion of leukoc}’tes was associated with a dilatation of vessels Such 
dilatation is inhibited during a period of general reaction to infection 
Herein, just as in the inhibition or diminution of the mobilization of 
tissue cells in the inflammatory exudate, we can recognize the negation 
of this phase of tissue protection of the skin at times when the center 
of metabolic activity of the body has been transposed to the internal 
organs 

Gasti o-Iutestmal Tiact and Change of Tenipei aUu e — ^The reveisal 
of such vegetative orientation can also be established Arnold ^ showed 
that when the blood vessels of the skin and the peripheral tissues are 
active, the bactericidal properties (that is the self -protection of the 
tissues) in the gastro-intestinal tract, particularly of the duodenum 
and the upper jejunum, are diminished Man, as well as animals, 
exposed to heat and lugh humidity show, not only a coincident diminu- 
tion m the secretion of the gastro-mtestinal fluids, but a diminution in 
the normal response of the gastro-intestinal tract to food If one 
examines dogs in superheated rooms, bacteria are found passing the 
stomach and duodenum practically in 100 per cent of the cases, whereas 
in the animals kept under normal conditions of temperature the bacteria 
are killed If one feeds such overheated animals meat poisoned with 
enteritis toxin, the animals die, whereas animals kept at normal tem- 
perature or a cool temperature survive If one measures the organic 
function of these animals in terms of stomach and bile secretion, follow- 
ing ingestion of poisoned meat, then one observes a marked and 
occasionally a total inhibition in the animals kept too warm and an 
enormous reaction in the control animals In the human being, we also 
have observed this diminution with external heat as contrasted with 
normal temperature and a correspondingly increased reaction at the 
time of actual chill The susceptibility to gastro-intestinal infection 
increases notably at times of increased external temperature This is 
not only the case when infected food or pathogenic organisms pass in 
fully virulent form through the stomach to the gastro-intestinal tract 
Even the normal gastro-intestinal parasitic flora is no longer indifferent 
under these conditions Thus, Arnold"® showed that with increasing- 

54 Muller, E F Munchen med Wchnschr 69 1506, 1922 
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external temperature the flora changes its charactei, as well as its range 
Characteristically, the lower gastro-mtestinal flora invades the upper 
region of the gastro-intestmal tract Similar conditions underly the 
manifestations of gastro-intestinal morbidity in populations at the begin- 
ning of the warmer periods of the year or in persons who go from 
cold to tropical climates With the associated increased activity of the 
periphery of the body, the functional capacity of the abdominal organs 
is diminished 

This, too, IS not necessarily dependent on the actual height of the 
external temperature, but rather on the reactivity of the skin and the 
lungs at the time, and on the autonomic impulses that under those 
conditions leave the periphery and influence the gastro-intestinal tract 
and the abdominal group of organs, in general The decrease of 
resistance of the gastro-intestmal wall — in other words, the increase of 
susceptibility — in waini climates and in the hot summer is therefore 
most apparent in the unacchmated persons, that is, with sudden and 
unaccustomed changes, rather than in persons who gradually accustom 
themselves to higher temperatures This point is of epidemiologic 
importance for a variety of gastro-intestmal infections, as well as for 
tropical diseases 

In the liver, too, the local immunity of the parenchyma is clearly 
dependent on the autonomic orientation of the tissues and is only 
effective when inhibitory impulses are not predominant 

The normal increase in activity of the liver in chill and fever has 
been previously described in some detail Secretion of lymph and bile 
increases tremendously and with it vascularization, function and cell 
peimeability The marked increase of the permeability of the cells and 
tissues, in geneial, does not involve a necessary penetrability for all 
substances present in the blood Despite continuous intravenous injec- 
tion of living B coll in the animal over experimental periods lasting 
for houis, the lymph of the thoracic duct remains free from bacteria 
That IS, the sterility of the lymph is constant as the function of the 
liver increases On the other hand, bacteria are being constantly 
excreted into the bile passages If such an experimental injection of 
B coh is continued long enough (for ten, fifteen or tiventy hours), one 
arrives at a time when the function of the liver is apparently rapidly 
diminished At this time, the peripheral constriction of the vascular 
bed IS also broken, and the animals show a peripheral hyperemia In 
the liver, the vessels contract, the permeabiht)' of cell and tissue is 
diminished, as is the production of lymph and bile At the time o 
this injury, red blood corpuscles appear in the lymph stream, proteolytic 

56 Petersen, W F , Muller, E F, and Boikan, W J Infect Dis 41 405. 
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enzymes aie maikedly inci eased, the tempeiatuie falls, and some of the 
bacteiia make their way into the lymph stream Latei this pictuie ma} 
he revel sed 

Heic, too, we see that the chaiacteiistic balance between the skin 
and the mucous membianes of the mouth, on the one hand, and the 
mucous membranes of the gasti o-intestmal tiact, on the othei, may also 
influence the local lesistance of tissue in othei oigans by means of a 
supeierogated vegetative contiol 

These obseivations seem of ceitain impoitance in vaiious diiections, 
not only foi the undei standing of such piocesscs as heipes, the infections 
of the mucous membianes of the mouth with paiasitic invadeis pievi- 
ously latent, and the cataiihal conditions of mucous membianes, m 
geneial, duiing infectious diseases and following chilling of the body 
surfaces, but for the undei standing of gasti o-intestinal manifestations 
in pel sons in unaccustomed warm climates, and of the status of the 
liven in the couise of septic infections Fiom them we may be peimitted 
to make certain deductions concerning the susceptibility of oigans and 
tissues, in general 

The piotection of noimal tissues against an infection does not depend 
to any gieat degree on immune poweis of the serum, but is, as evei} 
other function of the body, due to the cellulai activity of the tissues 
and theiefoie is closely associated with the vegetative impulses and the 
vegetative status as paiticularly manifest in vascular alteration One 
realizes, too, that the cellulai tissue functions, on which local lesistance 
depends, aie conti oiled (as are all othei functions of cells and tissues) 
in their responses and activity not only by the anatomic and functional 
activity of the individual elements as single cell organisms might be, but 
by certain limitations of their potential possibilities placed on them by 
more remote oiganic piocesses that directly influence the intensity of 
the vegetative oiientation not only of the entire body, but of the local 
organs and tissues It is possible, therefore, that with complete anatomic 
and physiologic integrity of the tissues, and despite the manifest danger 
due to the local infection, the local resistance of tissue may fail because 
it IS inhibited through influences which, originating m remote regions, 
influence the local functional status How this inhibition of functional 
response in the tissues may be bi ought about is clinically and piactically 
unessential At least two possibilities exist Piimaiily, the diminution 
of function may be secondary to vascular dysfunction with an associated 
diminution of energy lesouices Secondly, it may be directly imposed 
by the vegetative nervous impulses, or by chemical oi hormone altera- 
tions acting on the blood vessels, as well as on the individual cells, either 
immediately or mediately 

The only fact that is of practical importance is that the local pro- 
tection of the tissues, particularly those that have come in contact with 



424 


ARCHIVES OF PATHOLOGY 

the surrounding world, is associated with and dependent on a super- 
imposed r^egetative orientation Important is the knowledge tliat 
influences which may change the vitality of tissues, the functional 
capacity of the tissue and therefore the self-protective mechanism may 
remain objectively unnoticed, since they can be measured only in the 
end-1 esult In terms of relative resistance, they are perceptible only 
indirectly, that is, when functional inhibition has gone so far that the 
infection actually takes place 

It IS not the mechanical integrity of the skin that offers the most 
effective protection, it is the vegetative condition of the tissue during 
which the adaptability of the cells can be developed to its maximum 
potential degree It is seen that, on the basis of the splanchnoperipheral 
balance in the community of organ response, the more intense activity 
of the one group is balanced by a relative inhibition of the vital activity 
and capacity of another group, and that local resistance, as a measure 
of metabolic activity, as other functions, loses some of its potentiality 
under the influence of inhibitory forces The local resistance of tissue 
IS intimately bound up and dependent on local tissue elements and their 
functional capacity With lowering of this functional capacity of the 
tissue, there occurs a lowering of the resistance of the tissue, irrespective 
of the origin of these inhibitory influences from without or from within, 
or of whether they are initiated by tangible organic changes or by 
psychic processes The head cold, for instance, is not the result of a 
change of temperature to which one may have been exposed, but is the 
result of an individual difference in local resistance Even in a severe 
draft with a considerable cooling, the temperature of the mouth, of the 
nasopharynx, of the musculature and of the joint cavities may remain 
approximately the same With long continued intensive cold of the 
skin, of course, all the tissues and organs respond, the peripheral ones 
with a relative diminution of vascularity We are therefore of the 
opinion (because of clinical observation) not only that articular rheu- 
matism may be due to certain types of organisms, but that the joint 
membranes and the musculatuie have definite fluctuations of resistance 
against these invaders depending on the vegetative orientation of the 
moment The Weber phenomenon is based on the fact that sudden 
displeasure or sadness leads to a diminution in the amount of blood m 
the periphery with a corresponding increase in the abdomen But in 
psychic trauma, such as fright or fear or worry, a severe and long 
continued phjsical influence on the body can be brought about In all 
of these one finds pallor of the skin, dryness of the mouth, loss of 
appetite, etc One can readily see that the influences that make manifest 
many organic disturbances in association with psychic trauma do so 
because of the fundamental and underlying autonomic changes that we 
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have discussed in relation to the herpes virus The oiganic changes 
depend, as this does, on the vegetative ability and adaptability of the 
local tissue 

EXOPHTHALMIC GOITER 

Recently, Warthin,®" in a discussion of exophthalmic goiter, reaf- 
firmed his conviction that the underlying factor is constitutional, symp- 
toms developing only as a result of abnormal reactions to stimuli which 
in a normal person would be met by physiologic adaptation Oswald,®® 
too, believed that the effect on the thyroid gland depends wholly on an 
instability of the nervous system in certain persons, an instability that 
Kessel, Lieb and H)man place in the myoneural junction Warthin, 
furthermore, believed that "Graves’ constitution” is associated with a 
“thymic-lymphatic” status and is characterized by hyperplastic primitive 
lymph nodes in the gland itself, which is involved in the disease only 
incidentally Aschoff and Krehl both expressed similar views, and 
Miller emphazied the probability of at least two active factors in the 
disease, one not identical with the substance that increases the basal 
metabolism 

There is a growing volume of clinical comment m agreement with 
this view Bram tersely differentiated toxic adenoma by stating that 
here “the thyroid makes tlie body sick, in exophthalmic goiter (a con- 
stitutional disease) it is the body that makes the thyroid sick ” 

Our previous,®® as well as present, series have made apparent a 
striking increase in capillary permeability in exophthalmic goiter, which, 
we believe, is basically associated with the clinical manifestations Such 
an increase in permeability has been suspected as a result of the previous 
work of Eppinger and Hess Gellhorn®’^ has moie lecently proved the 
increase in permeability by diiect experiments Weil®® drew the con- 
clusion that the increase in permeability is to be correlated with, first, 
the increase in absorption and, second, the increased electrical con- 
ductivity of the tissues, and finally, with the increase in cell division 
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observed in exophthalmic goiter Weil found that thyroxin in small 
doses increases liver autolysis, which is due, presumably, to colloid 
chemical membiane changes with increased permeability The clinical 
interest, as well as the physiologic interest, must theiefoie turn from 
the supposition that the effect is on the nerve endings as an intei- 
mediar}’^ We are realty dealing with a direct membrane change 

Dresel,®® who also observed an increase in ammo acids m liver 
autolysis following the injection of thyroxin, made use of the increased 
oxidation in the liver and testicle by injecting small doses of blood of 
the exophthalmic patient into a mouse 

The liver undei these conditions becomes glycogen-free From his 
experiments he concluded that the active agent circulating in the blood 
of the exophthalmic patient is far more active than any thyioxm 
preparation 

Moi a studied the shortening of the resorption time of intra- 
cutaneously injected salt solution in exophthalmic goiter, and Asher 
made use of a similar dye test to demonstrate the central (sympathetic) 
effect on the thyroid gland 

The mciease in permeability associated with increased metabolic 
activity should be followed by a negative calcium balance — and that it 
is, was recently demonstrated by Aub and his associates, who also 
noted that osteoporosis may appear during the course of the disease 

Our observations indicate that the increased permeability detei mined 
by the blistei is not necessarily related to the increased basal metabolic 
late In this respect, the results correspond with those noted in the 
markedly sympatheticotonic and nervous group in the members of which 
we observed an increased permeability without an increase m the basal 
rate This fact, among others, inclines us to the view that we are dealing 
uith two distinct factors — one, an underlying change in tissue reactivity, 
and another which is distinctly related to the calorigemc effect of the 
thyroid secretion The question concerning the duality or multiplicty 
of the effect on the thyroid gland has repeatedly been raised, most 
recently by Csepai,'^® who, judging only by the effects on blood pressure, 
denies the probability 

The reactivity of the skin in patients with exophthalmic goiter pre- 
sents a number of interesting features The erythema after the applica- 
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tion ot ice appeals lapidlj, and the lesistance of the skin to electiic 
cm rent is loAveied, as Richter'^ has pieviously noted 

Lueg and Giassheiin studied the capacit) of the skin foi polaiiza- 
tion in thyioid disease and noted that the incieasc in the basal metabolic 
late usually parallels the increase in capacity foi polaiization Cuiiously 
enough, the uppei and lowci poitions of the body ma} show consideiable 
difteience Nothhaas in examining the deimogiaphic leaction, found 
a longer latent peiiod in exophthalmic goiter 

Hoke'^ made use of a tiaumatic leaction (caibol-salt) and demon- 
strated an increased leaction of the skin m exophthalmic goitei and 
also after injections of thyioxin Similai inci eases in leactnity weie 
noted when milk or typhoid A'accine was injected 

In our preliininaiy discussion, we pointed out the occiiiience of a 
dissociation of ceitain changes of the skin from the metabolic rate 
We called attention to the fact that, following opeiation, the basal 
metabolic late might return to noimal but certain of the alterations 
of the skin become moie pionounced Such a dissociation of symptoms 
IS, of course, a common obseivation m exophthalmic goitei and meiely 
confiims oui impression that the undei lying change is dual The tieat- 
ment, too, would indicate this Zondek'"' giouped the methods under 
three heads (1) opeiatne lemoval of the tlnroid gland, (2) fixation 
of thyroxin in the thyioid gland (with iodine) and (3) tieatment with 
ceitain ot the naicotic drugs that change the surface of the cell 

Konig'® added to this, thoiough alkahnization, a procedure that 
might seem logical fioin the piobable effect on the membiane of the 
cell 

THE NEUyOUS PATIENT 

It will be recalled that oui neivous patients had a lelativel} low 
level of potassium uith a piactically normal lei el of calcium in the 
seium, weie in geneial, thin, usuall) showed an inci eased permeability 
of the capillaries, had a high lesistance of the skin to electiic current 
and a lathei delayed leaction to ice 

Glaser"" lepoited that theie weie obsciiable difteiences in the 
amount of calcium in the seium in difleient psychic states m the same 
person 
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Tomasson ‘® published the most extensive work, studying the mineral 
metabolism of a large series of psychopathic patients From his studies 
he concluded that the calcium fluctuations precede periods of mental 
instability and that they are inversely proportional to the mood of the 
patient In the maniacal periods of maniac depressive insanity, the 
calcium in the serum is increased and he did not find any low values 
Movement in itself is not responsible for this, although under hypnosis 
there is some lowering of the level Alterations of the mineral 
equilibrium of the serum which Tomasson described would be indicative 
of a loss of calcium from tissues with a coincident penetration by 
potassium With it, he found a slight alkalosis 

Hoff and Wernei ’s experiments indicate that in the neurotic 
patient one is dealing piimarily with a lowering of the threshold between 
the vegetative and psychic centers, leading to obvious instabilities 

Kraus definitely grouped “neui asthenia” as a vegetative distui- 
bance, i e , vagolabihty, electrolytic alterations not only being associated 
with the vegetative-neurotic stimulation but determining the type of the 
leaction 

Regarding the vegetative status as the fundamental background of 
all reactions, reproductive, developmental — irritability, in general — he 
conceived the neuroses as distinctly constitutional (as, clinically, they 
obviously are) with general psychic manifestations, or as organ neuroses 
with local vagotonic or sympatheticotonic overbalance He assumed 
that it IS potassium which plays the large role — nonionized potassium 
going over to ionized forms on stimulation , this would correspond with 
our observations Insofar as the ultimate status of the individual (vital 
periodicity, reactivity) is, in its final analysis, the result of a balance 
between cosmic (external) and internal stimuli, we can understand that 
the constitutional status plus the conditioning effects influence the 
psychic reactions just as they would any other organ or tissue 

While there seems little doubt that we may legitimately associate 
changes in the permeability with functional changes in the nervous 
apparatus, the converse, that the nervous system may change the per- 
meability of the capillaries is also probable, we may be dealing with 
a circular mechanism 

We have lepeatedly stated that the stimulation of the sjmpathetic 
side of the autonomic nervous apparatus is associated with diminished 
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capillary permeability Vessels that ha^e been deprived of their sym- 
pathetic innervation are moie permeable®’- 

The work of Gellhorn definitely proving the increased permeability 
following pilocarpine and diminution following epinephrine, is in line 
with related demonstrations b}’' many observers We would, how’^ever, 
call attention to the fact that these eftects are probabl} direct eftects 
on the cell membranes With thyroid and sex hormones increasing 
permeabilit}"^ (the observations of Asher, Gellhorn, Frohhch and Zak ®- 
and others are comuncing) and epinephrine and pituitrin diminishing 
permeability, and wuth a regulatory effect of the nervous system in 
controlling tlie output of the glands of internal secretion made probable, 
w e can understand that an overflow’- of ner\ ous impulses to such glands 
in certain persons would change tissue permeability Asher and 
Pfluger demonstrated increased actmty of the th5Woid gland under 
such conditions This would in turn increase capillary permeability 
in general 

There is a close parallelism betw’een "nervousness,” capillary per- 
meabiht)'-, permeability of the meningeal barrier and the K/Ca ratio 
In the menstrual c} cle, the nervous manifestations are clinically obruous 
The related blood chemistry has been w^ell developed Heilig and 
Hoff®® demonstrated the increased permeability of the meninges, and 
w'e have showm an increase in capillary permeability In our present 
senes, the "nervous” persons have, in general, a distinct increase m 
permeability and with it as a group a low K/Ca ratio 

We have had the impression for a number of years that mental 
instability can result from changes in the ionic equilibrium and from 
changes in the capillary permeabilit)’- just as such alterations may 
change the reactl^nty of other tissues m the body In a w’^oman with 
a puerperal psychosis, for instance, w'e observed an unusually high 
capillary permeability®® In another instance, that of an individual in 
this series, W'-e called attention to the fact that the patient’s high capillary 
permeability occurred during a time of emotional stress incidental to 
stock market losses 

Perhaps no more striking association of mental disturbances with 
alteration of the vegetative system (particularly muscular abnormality) 
exists than in catatonia Here we have definite evidence of the control 
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of the clinical picture through ionic alterations Reese, together with 
Loevenhart and Lorenz, demonstrated complete (though transient) 
restoration of catatonic patients to a normal condition when the latter 
were stimulated by means of carbon dioxide respiration Gordonolf 
and Walther also showed a marked increase in potassium in the blood 
and blood corpuscles of such patients 


GLAUCOMA 

Our examinations indicate that the patient with glaucoma has a 
lability of the cardiovascular renal system This seems in accord with 
the obseivations of other investigators Sulzer’s observations led him 
to believe that primary glaucoma is due to a vascular disturbance 
Schmidt noted that the water balance of the body is atypical in 
glaucoma Thus, in the normal peison, the ingestion of water is not 
followed by a change in eye pressure, in the glaucomatous patient, the 
pressure is increased While Schmidt does, not believe that the effect 
IS wholly osmotic, he does insist that it concerns a capillary change 

One must, of course, not forget that local anatomic changes — size 
of the lens, dilatation of the pupil, etc — ^are probably the determining 
factors , the initiation of the distuibance may, however, be closely related 
to sudden changes in capillary permeability Goldenburg®^ recently 
discussed this subject m some detail 


TUBERCULOSIS 


Constitution — The human body reacts fundamentally in two dif- 
ferent ways to tuberculous infection one resulting in a relatively 
benign process, developing slowly, becoming quiescent through cicatriza- 
tion and proliferative, the other resulting in an exudative process with 
fluid effusion, relatively rapid progression and dissolution of tissues 
Clinically, we meet every phase of resistance fluctuating between these 
two extremes, extremes which must depend on differences in irritability 
of the tissues The greater the irritability the more marked is the 
response, the greater the tendency to an exudative process The less 
the irritability the greater is the tendency to cicatrization 

With these premises granted, the problem obviously involves the 
autonomic status of the organism as a whole, the status of the various 
organs and the question of variations in the vegetative status as modified 

by the infection 
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It also must be kept m mind that even the acutely exudative piocess 
may result in utter destiuction, i c, digestion and lemoval ol the 
virus and the mflammatoiy exudate This lattci method is piohably 
a common method of disposal of the smallei lesions, much moie com- 
mon, than mere clinical obseivation would lead one to suspect 

Of course, the i elation of “constitution” to tuheiculosis is involved 
in this problem and is one that has inteiested physicians since time 
immemoiial The difficulty has been the definition of the tcim “con- 
stitution” In this way the “asthenic,” “phthisical,” “respiratoiy” type 
of the Flench has always been stamped as that of the potentially 
tuberculous pei son 

Borchardt discussed the leactivity of the tissues to tuberculous 
infection in relation to constitutional types In the “Status-In itabihs” 
of Wunderlich, he found moie localization in the mucous membianes, 
the skin, the serous membianes, etc, with a i datively good piognosis 
and good connective tissue reactions In the “asthenic” type (Stillei) 
or the lymphatic aithritic type (Pfaundiei ) there is appaiently a lessened 
reaction We are dubious concerning the value of such classifications 
of constitution for the leason that in the adult the genotype must be 
greatly modified by the conditioning factors One of the most impoi- 
tant of these we consider to be the probability of a i datively long 
established preexisting tubeiculous infection dating, not infrequently, 
from childhood The tuberculous adult who is finally classified as of 
the “asthenic” or “phthisical” type must fiequently be what he is — 
physically, physiologically and psychically — because of this infection 

While one ordinarilv thinks of constitution m its more tangible 
form, one foigets the possible constitutional difteiences in the organ 
reactions and tissue reactions Thus a congenital deficiency may indeed 
be expressed anatomically m the structuie of the elastic tissue of an 
organ or m a certain degree of infantilism or m the moie rapid 
senescence that one sees commonly m the teeth or the hair oi the struc- 
tures of the eye in certain families 

The Autonomic Status — Considerable litciature has developed that 
deals with the autonomic neivous system and tuberculous infection 
In this country, Pottengei has for many years pioneered in studying 
symptomatology with particular relation to the underlying autonomic 
alteration There is no uncertainty concerning this phase of the problem 
nor IS theie any question concerning the general autonomic instability 
as expressed in the leactions of the vasomotor, the gastro-intestinal and 
the mental apparatus Redeker'*'* has but iccently leemphasized the 
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general psychic instability as part of the reaction of the tissues to the 
invading organism A most interesting histologic confirmation has come 
from Michejew and Pawljutschenke,”® whose conclusions we shall quote 
at some length 

The patho-physiological explanation of the clinical findings m tuberculosis is 
often most conflicting, due ive believe, to incomplete methods of examination 
I here is no doubt, however, that the tuberculous processes bring about changes in 
the functions of all organs, not only directly, but indirectly, through pathological 
alterations of the vegetative endocrine correlations The entire “vegetative system” 
in the sense of Zondek-Kraus is destroyed 

Our examinations show that the tuberculous processes bring about diffuse 
changes in the vegetative centers It is therefore impossible to associate definite 
vegetative findings with strictly limited anatomical lesions We assume further- 
more that in the central nervous system, no fixed centers for every type of 
metabolic activity exist, but that we deal rather with the projection of certain 
physico-chemical processes on certain nuclei The diffuse character of the lesions 
found by us lead us to suspect that in tuberculosis, certain alterations exist that 
accelerate the penetration of the toxin into the central nervous system 

Leaving aside the factor of predisposition or constitution, we should like to 
pomf out that one of the chief factors must be this increase in permeability of 
the “hematoencephalitic” or “capillary” barrier which makes possible this effect 
of toxin on the central nervous system It is not necessary to dwell on the change 
in the concentration in calcium as one of the factors involved in this alteration 
The complexity of the balance between the individual vegetative system and 
the infection accounts for the multiplicity of sj'mptoms and the variety of sjmp- 
tom complexes in tuberculosis 

It seems probable that the early change in the permeability of the “barrier” 
plays a role in the early appearance of certain nervous manifestations which we 
may regard as pre-tuberculous 

Changes m genet al cellular permeability apparently alter chronaxia, 
for Forster has shown that it is lowered by epinephrine, calcium 
chloride and parathyroid, and increased with hydrochloric acid, philocar- 
pine, choline, thyroxin, etc , and Forster ascribed periodic fluctuations 
in sensitivity to impulses to alterations m chronaxia brought about by 
general changes in the permeability Lapicque and his co-workers had 
previously demonstrated this phenomenon Both peripheral and cerebral 
changes in permeability apparently directly influence the nervous 
response, and the dependence of the effect of the impulses on the state 
of the organ has been discussed previously at length 

With the recognition that the local autonomic status of the tissues 
is of impoitance in the resistance to tuberculosis, the study of that 
status has concerned a number of workers 

95 Michejew, W W, and Pawljutsclienke, E M Arch f Psychiat 84 227, 

Lapicque, M Soc de biol Pans 74 32, 1913 Obre’, A ibid 88 585 
1923 Florkin, M ibid 97 1804, 1927 



PETERSEN-LEVINSON-— DISCUSSION AND DEDUCTION 433 

Eppinger and Hess were the first to point out that the majority 
of tuberculous patients give a “vagotonic” reaction to epinephrine 
Deutsch and Hoffman®® leported that the patient with early tuberculosis 
gives a “sympatheticotonic” reaction to epinephrine Later, the reaction 
IS more irregular, with “vagotonia” preponderating Dresel ®® confirmed 
this observation 

A most extensive series of observations was reported by Gutli,^®® 
whose interpretation, in general, follows the line of Danielopolu He 
noted that tuberculotoxin acts amphotropically, first irritating both com- 
ponents, later leading to a depression, with emphasis on the vagus side 
In general, most of the exudative patients were found to be “vagotonic” , 
most of the productive types, “sympatheticotonic ” 

Glaser’s study as well as Kading’s^®^ work, indicates that the 
chronic tuberculous person is “s^nnpatheticotonic ” Pende came to 
the conclusion that if the tuberculous person is first “sympatheticotonic” 
and then becomes "vagotonic,” the prognosis is poor, whereas if the 
tuberculous person is primarily “vagotonic,” the process is usually rela- 
tively benign Geza,’^°® on the other hand, found “vagotonia” occasion- 
ally present with some productive forms 

Kamsler studied the vascular response to epinephrine, atropine 
and neucesol in a group of tuberculous patients He was careful to 
make the tests only in men and at the same time of the day He found 
no apparent relationship between the vegetative response and the 
prognosis, but noted that the pyknic types responded with low blood 
pressure curves 

Interesting is his agreement that the vegetative response to these 
various pharmacologic agents is merely one of an accentuation of a pre- 
existing orientation and that it is dependent particularly on calcium 
concentiation He insisted that one should speak merely of an iiritabil- 
ity or a depression of the vegetative system, as did Bovet 

The autonomic status as judged on the basis of the blood pressure 
response to epinephrine in our series indicates a decided lessening of 
the reactivity of the tuberculous group as contrasted with the group 
of 100 normal persons So, too, of the twenty-four patients who died, 
those who lived the longest had the more marked “sympatheticotonic” 
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reactions to tuberculin when they were examined, and of the four 
patients who were losing weight at the time of examination but subse- 
quently improved, three showed a “sympatheticotonic” reaction 

We have lepeatedly expressed our reservation concerning the use of 
the terms “sympatheticotonic” and “vagotonic” We should much 
prefer to discard them entirely, resolving the term into the vaiious 
components, i e , the local status of the tissues, whether active or resting, 
whether with inci eased or diminished permeability, whether with dila- 
tation or constriction of the vessels, whether with relative alkalosis or 
relative acidosis, etc The terms “sympatheticotomc” and “vagotonic” 
are altogether too conflicting and too broad to be useful 

W e shall examine the local reaction from this point of view About 
a tuberculous focus there exists a zone of tissue stimulation ( irritation) 
which may lange fiom slight and transient effects that are promptly 
leversed by the more remote cells of the focus, through all the stages of 
fatigue and finally to death In the stage of stimulation, the metabolic 
rate, acidity, permeability, cellular exchange and enzymatic (digestive) 
processes, are all increased , calcium leaves the tissue and sodium and 
potassium enter A general lessening of tissue cohesion takes place 
In general terms, we can regard this as an abnormal status of the 
vegetative balance in which the autonomic nervous system, the ionic 
equilibrium, the hoimones and the tissue metabolites play their roles 

Tissue changes associated with autonomic derangement are usually 
associated with local injury, more rarely with changes m the entire 
organ and sometimes with alterations in the vegetative balance involving 
the entire body 

1 Alterations in the nervous component of the vegetative system 
may originate from (a) purely psychic effects, {b) direct injury of 
nerves, as for instance, the pressure of enlarged mediastinal glands on 
the vagus, and (c) central (midbrain) injury, illustrated strikingly in 
some cases of postencephalitic parkinsonism and in some of the intoxi- 
cations that follow bacterial or other poisoning 

2 Endocrine dysfunction plays a role Diminution of the suprarenal 
secretion and pel haps of the pancreatic hormone would have a tendenc) 
to increase permeability, as would hyperfunction of the sex glands and 
of the thyroid gland The activity is, however, conditioned to a large 
extent by the ion equilibrium existing at the cell surface, i e , by the 

preexisting state of activity of the cell 

3 Tissue reaction is also involved Increased acidity increases 
peimeabihty, and this goes hand in hand with a release of calcium from 

the cells 

The Vascniat Reaction to Tuberculin— Gwen this background let 
us examine the status of the tuberculous tissue and the tuberculous 



PETERSEN-LEVINSON— DISCUSSION AND DEDUCTION 435 

peison as a whole We know, in geneial, that the leaction of the tubei- 
culous tissue, as recently shown by Schade and Claiissen,^®'’ is on the 
acid side (fiom pa 7 to pa 7 3) and exactly at the optimum foi giowth 
of the tubercle bacillus We know, too, that the peripheral dilatation 
of blood vessels depends not on cential vasomotoi regulation, but on 
the peripheral effects of dissimilation, including piiniaiily, increased 
acidity, as well as the effects of histamine and acetylcholin 

Fleisch lecently added a denionstiation which is most convincing 

Tuberculin itself always causes vessels to dilate 

In pieceding discussions, we have pointed out that stimulation of 
smooth muscle (in the metabolic and membiane sense) is associated 
with relaxation, i e , lengthening of the cell The reason for this seem- 
ingly paiadoxic point of view we need not again elucidate, the physiologic 
observations have been geneially accepted When we extend this to 
the smooth muscle of the blood vessel wall, diiect stimulation of cells 
must result in the dilatation of the vessel Epinephrine, which makes 
the membrane less peimeable, apparently causes contraction, irrespective 
of Its presumable effect via the sympathetic mechanism 

Tuberculin stimulates the normal oiganism,^®^ in the tuberculous 
animal, the stimulation may proceed to fatigue We should expect that 
in the isolated vessel preparation perfusion with tuberculin would cause 
dilatation Expeiiments of Preobraschewsky are now available on 
this point He found that tuberculin causes the noimal vessels to dilate, 
with conti action following In the tubeiculous animal, the prehmmaiy 
dilatation persists indefinitely Builhon acts like tuberculin 

He also observed that a vessel preparation of animals with advanced 
tuberculosis showed a lessened reactivity to epmephiine We believe 
this to be explained on the basis of the well known observation that 
epinephrine causes little oi no conti action of vessels m irritated (inflam- 
matory) regions When tuberculin was injected into animals and 
vessel pieparations were then pei fused, the leaction to tuberculin (and 
buillion) was irregular Similai experiments were made by Friedberger 
and Seidenberg 

liere a physiologic prepaiation offeis the counteipait of the intia- 
vital phenomena that take place when tubeiculin is injected or that 
must obtain when tuberculin is leleased fiom a focus The vessels are 

105 Schade, H , and Claussen, F Bcitr z Khn d Tuberk 62 300, 1925 
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directly stimulated In place of a normal reversal occurring, the tissue 
IS readily fatigued and reveisal is delayed, i e , dilatation persists 

Therapeutic agents that have been useful in tuberculosis are those 
unost frequently diiectly active on the capillaiies, and even that most 
specific agent, tubeiculin, is effective in the therapy of tuberculosis 
probably not because of its immunologic properties but because of its 
influence on the caliber of the arterioles and the permeability of the 
capillaries (and tubeiculous lesions), as oiigmally supposed by Moro 
It IS the vascular reaction that must always be legarded as the basis 
of any understanding of the tuberculous lesion Physiologic vasculai 
processes, which can be interpreted on the basis of stimulation, of rest 
or of fatigue, have been disguised by obtuse and conflicting immunologic 
concepts We have come to consider resistance without reference to 
specific concepts, and Kalbfleisch seems to have reached the same 
position when he stated that there is no room for the term “immunity” 
in the patholog}'’ of tubeiculosis This is quite apart from the persistent 
attack on the specificity of the tuberculin reaction We have felt 
justified m concluding from our experiments^^- that the leaction of the 
normal animal differs fiom that of the tuberculous animal only in 
degree Kalbfleisch’s conclusions m this connection are as follows 

There is only one thing that differentiates the effect of tubercle bacilli in tuber- 
culous animals from the effect in the healthy animal, these are differences in 
the reaction of the vascular system, which, depending on susceptibility to the 
irritation and reactivity of the nervous elements of the vascular bed of the tuber- 
culous animal, bring about quantitative differences from the reaction of the normal 
animal, and thereb}’^ bring about quantitatively altered effects in the cells and 
fibers of the tissue 

f 

All the therapeutic agents of the “reactive” class, tuheicuhn, sodium 
aurothiosulphate, hetol, etc , act' seemingly ^in a relatively simple 
wa)’’ They Sfirst make the tissues more permeable, and later the 
tissues become less permeable for a considerable period of time 

The focal i eaction, whether in the form that is obvious clinically oi 
consisting merely of the imperceptible biologic actions following tie 
injections of minute doses of the agents in question, is a reaction tiat 
depends on changes in permeability of the capillaries about tie tu 
culous focus 
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Biologic processes, such as the menstrual cycle the eftects of season, 
etc , that are associated with an increase in capillary permeability and 
autonomic imbalance are apt to be associated with clinical activation 

A most enlightening condition concerns the relation of the mortality 
from tuberculosis to the season The association of clinical activity^ 
with the spring goes hack to Hippocrates A recent statistical 
coi relation is that of Herrup from the Faroe Islands The change 
111 the K/Ca ratio and the seasonal changes in the size and activity of 
the organs made apparent m the work of Riddle and Brown ° bring 
us nearer a logical explanation of the clinical observations 

Clinically advancing tuberculosis is associated with increased capillaiy 
permeability , healed tuberculosis with diminished permeability It might 
seem warranted to draw the conclusion that mciease in capillaiy per- 
meability however pi oduced would unfavorably influence a tuberculous 
lesion, and that conversely diminished permeability' must be associated 
vith improvement 

We shall not endeavor to include in this summaiy' a review of all 
the results of the examinations made but shall discuss briefly' only the 
more important phases of the work 

Coi I clations Based on Cluneal Classifications, Weight Ciuve, Clinical 
Piognosis and Fatalities — The Clinical Classifications of the National 
Tuberculosis Association (table 2, part VII A) Apart from the 
obvious correlations (tuberculosis fixation Darany'i reaction, basal 
metabolic rate, pulse rate, etc ), there are no consistent changes as we 
proceed ‘from the incipient A to the far advanced C cases We might 
anticipate this The incipient A group will include patients in whom the 
disease may dev elop rapidly , may' heal or may' become chronic The 
far adv anced C group will include patients who have had chronic tuber- 
culosis for years, with relatively high resistance In addition, there will 
be many persons with febrile tuberculosis, vv ith peripheral v'asoconstric- 
tion, made ev'ident in the prolongation of the blister time 

Weight Curve (table 3 part VII A) The grouping of patients by 
relative increase or deciease of weight at the time of examination begins 
to offer something more tangible It is to be noted that the persons 
with healed tuberculosis (roentgen shadows only') have a permeability 
of 65 Persons with roentgen ev'idence of activ'e tuberculosis (v'ery' 
chronic) have a permeability of 59 Our sanitarium gioup shows a 
progressiv'e increase to 69 6 There is, howevei no consistent relation 
to the blood chemistry but the blood proteins increase, and the jMcClure- 
Aldnch test is markedly shortened 
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Prognosis (table 9, part VII A) Here we begin to obtain interesting 
clinical and laboratory correlations The relation to permeability and to 
calcium has been discussed We note that the “vagotonic” reaction to 
epinephrine increases, the epinephrine flare becomes smaller while the 
thyroxin flare becomes larger, the cholesterol/lecithin latio becomes 
smaller, the McClure- Aldrich test becomes shorter and the tuberculin 
reaction smaller 

Fatalities (table 10, part VII A) When, finally, we consider the 
patients who died and place them in two groups, (those tliat lived an 
average of forty-five months after the onset of clinical activity and 
those that lived an average of sixty-five months), we find that the less 
resistant group had a high capillary permeability, much less calcium, 
less cholesterol, a higher globulin content and a shorter McClure-Aldnch 
time, while there were more “sympatheticotonic” persons in the group 
that lived longest 

Calmim — We must legard the calcium metabolism as in some way 
closely associated with the clinical condition of the patient In the group 
with low calcium, for instance, we find more deaths We find that the 
persons with healed tuberculosis have higher calcium (10 3), that per- 
sons with good prognosis have higher calcium (107 and 106), that 
those with stationary disease have lower calcium (91), as we tlien 
tuin to those with poor prognosis, the calcium level again rises (102), 
owing, we believe, to the probability that with a negative balance, calcium 
IS being mobilized from the tissues We have previously discussed 
some of the literature dealing with calcium in tuberculosis (part III) 

More and more clinical evidence is accumulating which indicates 
the importance of calcium in tuberculosis in regard to both the reactivity 
of the tissue and its influence on the disease process Sternberg 
found lower serum calcium in the most advanced cases, Schaefer,’^^'^ 
an increase m the calcium in the lung in chronic tuberculosis Sweany 
and his associates found the calcium levels about normal, and Hoyle,’-^'’ 
admitting the clinical impression of improvement with calcium, regarded 
the experimental evidence as still lacking He found an early inciease 
m calcium m rabbits infected with tuberculosis, with a terminal decline 
The lack of experimental confirmation is, however, not necessarily a 
criterion of clinical value, for the reason that tuberculosis in the guinea- 
pig and m the rabbit, particularly, is decidedly different from tuber- 
culosis in man As a matter of fact, Henner -- observed that when 
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calcium dust (Ca[0H2]) was used, tuberculous animals not only 
showed less involvement than animals exposed to other dust, but actually 
less than the control animals not exposed to dust The clinical litera- 
ture, as mentioned previously, is rather conflicting, and various methods 
have been suggested for the administration of calcium, as well as various 
indications Thus SiegeU^^ stated that he obtained improvement in 
50 per cent of his cases with calcium inhalation Becker treated 
150 patients with intravenous medications and mentioned improvements, 
particularly in bilateral involvements 

Cholesterol — That cholesterol usually diminishes with progressive 
tuberculosis has been frequently noted This, of course, is in line with 
the change in cholesterol metabolism apparent in other infections 
In recent work, Shope brought experimental evidence that increas- 
ing serum cholesterol probably plays some role in prolonging the life 
of experimentally infected guinea-pigs, confirming clinical observations 
that date back a number of years Borchardt,’-”® as well as Leupold 
and Bogendorfer, recently presented further experimental evidence con- 
cerning the usefulness of cholesterol in increasing resistance to infection, 
an increase which seems to follow specific immunization, too The 
association of a low cholesterol in tuberculosis with poor prognosis was 
noted by Rieter,^^® and is in line with the results of our observations 

It is rather interesting to note that Glaser published clinical 
observations indicating that the cholesterol level of the blood may change 
with changes in the psychic state just as does the calcium level, while 
Wade found an increase in cholesteiol associated with a decrease in 
the serum calcium 

Reactivity of the Skin — The reactivity of the skin of the tubeiculous 
patient has been a subject of study for so many years by so many 
investigators that we shall make no effort to review the literature, but 
merely point out that there is a general recognition of the fact that, 
apart from the so-called “specific” factor, the degree of reactivity is 
dependent on the status of the skin, i e , that the systemic factors play 
a decided role Thus, the reactivity to tuberculin diminishes in the 
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terminal stages in tuberculosis, during intercurrent disease and with 
desensitization due eithei to tuberculin therapy or as a lesult of non- 
specific injections 

Nor is It possible to leview the extensive literature concerning 
reactivity of the skin, in general The monographs of Lewis, the 
shorter works of Hecht,^''- Pulay ^^3 Luithlen,^^^ the leviews of 
von Groer and Ebbecke ai e available for this purpose 

We would, however, refer again to the work of Kaufimann®- 
Kauflfmaiin observed that when he placed cantharides on the skin of 
a patient with pneumonia, several distinct stages of reactivity could be 
distinguished First, during the febrile period, he observed a delayed 
or absent reaction Second, with defervescence a marked leaction, 
thud, after defervescence, a period of transition during the next ten 
days to a maximum monocjdic reaction in the exudate, fourth, for a 
varjung interval, another peiiod of inhibition or delayed reactivity 
(adaphorea of von Groer, piesumably not the same as local immunity 
in the specific sense) 

As canthaiides constitute a chemical irritant acting primarily on 
the cell membranes, specific sensitization plays no role, but the lesults 
are nevertheless of interest foi the tuberculin reaction Let us examine 
the possible correlation 

1 During the febrile stage there exists a peripheral inhibition (vaso- 
constriction) Cantharides can act on the cells, but little or no exudate 
forms The direct injuiy to the cells is great because theie is no 
dilution, and healing takes place slowly (see discussion of herpes) 
Applied to tuberculosis and the tuberculin reaction, it means that during 
the febrile stage of an intercurrent disease, the tuberculin leaction is 
inhibited because of the change in the status of the skin, during the 
terminal stages of tuberculosis itself, this factor is also operative 

2 During the period corresponding to defervescence in pneumonia 
when, as Meyer pointed out, vascular dilatation is accentuated, this 
peripheral factor is negated, and vigorous reaction takes place Applied 
to the tuberculin reaction, this corresponds to the period of maximum 
response when sensitization (i e , direct cellular response and vaso- 
dilatation due to the direct effect of the tuberculin) prevails at a tune 
during which peiipheral vasodilatation is compensating for the increased 
metabolism going on in the body i e , during the penod of vasomotor 
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instability, when the tuberculotoxin has not yet stimulated the liver to 
the degree that the splanchoperipheral balance has become fixed The 
autonomic skin function is, in other words, practically normal insofar 
as lability is concerned 

3 Finally, in the pneumonia patient, at varying mteivals after the 
crisis (from three to five weeks), a period supervenes during which 
the skin is again nonreactive Here we are not dealing with a peripheral 
vasoconstriction present during the acute febrile stage The tissue cells 
have changed The cell membranes are no longer irritated to the same 
degree by the same amount of the irritant The cell membranes have 
become less permeable Applied to tuberculosis we find the same picture 
during periods of relative quiescence of the lesions, with lecovery, after 
a course of tuberculin treatment, or aftei a series of lelatively bland 
nonspecific injections 

These are wholly nonspecific effects which influence the reactivity 
of the skin in general, but they are of importance for the problem of 
tuberculosis because the vegetative status of the skin and the vasomotor 
activity are underlying factors that determine the type of reaction to all 
toxic agents 

That these different states of reactivity of the skin are associated 
with differences in the underlying physicochemical equilibrium we 
need not again emphasize However, the experiments of Klauder and 
Brown,^®^ which are pertinent, must be mentioned In their experi- 
ments, a correlation of the blood and skin chemistry with the intensity 
of the skin reaction is made evident 

Apparently, differences exist that depend on the type of irritant , for 
instance, calcium seems to be much more closely related to the effect 
of epinephrine and to the blister time, potassium, to the effect on the 
skin of thyroxin and caffein Needless to say, there are many other 
modifying factors (table 1, part I) 

Leukocytic Reaction — Among the reactions that we have followed 
with paiticular interest has been the effect of the intracutaneous injection 
of a bland protein on the leukocytic curve 
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Intracutaneous injections bring about systemic eitects, not only 
through the agency of the injected solution, but through the stimulation 
of the skin Perhaps this stimulation of the skin is associated with 
liberation of histamine, perhaps it is due to a purely autonomic upset 
of the type that we have illustrated in charts 2, 3 and 4 Lewis reported 
experiments in which multiple areas of irritation of the skin resulted 
in a distinct systemic effect due, according to his hypothesis, to the 
actual liberation of enough histamine to bring about a general reaction 

Our composite curves indicate that when patients are classified on 
the basis of increasing, stationary or decreasing weight, the leukocytic 
reaction in the losing group is that of a rather marked primary leuko- 
penia following the intracutaneous injection Such a group of patients 
shows a coincident lowering of the blood pressure We ascribe this to 
the fact that in this group the splanchnic vascular bed is more easily 
thrown out of balance with consequent accentuation of splanchnic 
stimulation and dilatation and a resulting accumulation of leukocytes 
in the splanchic area The reactions merely afford additional evidence 
for the supposition of an altered vegetative status with progression of 
the disease 

Therapeuhc Considerations — Granted that the tuberculous lesion can 
be made clinically innocuous in one of two ways — (1) by digestion and 

(2) by complete encapsulation — the former method would be supported 
therapeutically by any measures that increase vascularization, increase 
enzymatic processes, increase permeability or, in general terms, bring 
about tissue stimulation, with relative acidosis, or the so-called “parasym- 
pathetic status ” The inherent danger lies (1) in the possibility of 
dissemination of the virus, (2) in the diffusion of toxic products and 

(3) in the possibility that stimulation may proceed to fatigue and death 
We can readily understand that only sluggish lesions of the peripheral 
type or small lesions in the more vascular organs can be so treated 
with any degree of safety 

The second method, complete encapsulation, would be supported 
therapeutically by methods that decrease vascularization, decrease enzy- 
matic processes, decrease capillary permeability or, in general terms, 
bring about rest of tissue or a “sympathetic status,’’®” with relative 
alkalosis Here one must assume a therapeutic indication in the more 
extensive lesions, especially of the vascular organs 

From the point of view of constitutional types, we can see that our 
heavy type should offer a general biologic status of diminished permea- 

138 To be differentiated from vagotonia (see page 18) 

139 To be differentiated from sj mpatheticotonia (see page 18) 

140 The vascular endothelium of the viscera— hver, kidney, spleen, gastro- 
intestinal tract— IS normally more permeable than that of the peripheral tissues 
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bility, lower metabolic rate and more sluggish inflammatory reactions 
that would seem favorable for the development of a slowly progressive, 
relatively benignant lesion Presumably, in endocrine balances we 
would see less effect of the thyroid, gland, with probably more effect of 
the pituitar}^ gland, and in some cases more secretion of epinephrine 

Our slender type should offer two possibilities a person, who, 
because of intense reactivity — ^with relative acidosis, increased metabolic 
rate, increased permeability, etc — ^might, under certain circumstances, 
succumb to the infection rapidl}^ especially if infected vith a large 
dose of the virus, and anotlier person of the same type who might 
readity and rapidly dispose of tubercles, with relative freedom from 
clinical s}mptoms The latter would presumably have more thyroid 
secretion, more sex gland secretion and varying degrees of suprarenal 
and pituitary activity 

It IS perfectly obvious to us that in the intricate biologic picture of 
inflammation presented by tuberculosis innumerable possibilities exist 
We have merely delineated the extremes We would, however, reiterate 
that in clinical tuberculosis, it is the vascular mechanism that must 
always be in the foreground of consideration 

The particular therapeutic studies tliat have been introduced in the 
final paper of the tuberculosis series (VII C) are to seive only to 
illustrate several points in connection with the theoretical deductions, 
they are not to be regarded as clinical evidence for another cure for 
tuberculosis The}’- indicate that 

1 Pilocarpine (case of sister A part VII C), which makes tlie 
capillaries more permeable, may be followed by dissemination 

2 Epinephrine (case of sister B) which noimally is not only 
diphasic but amphotropic, may, when it makes capillaries less permeable, 
dimmish clinical actmty , or may make the capillaries more permeable 
and increase clinical acti-vity (case 2, undei “Reports of Other Cases,” 
part VII C) 

3 Pitmtnn, which apparently acts more specifically on the cell mem- 
brane in lessening permeability (e-ven in irritated tissues) may lessen 
clinical activity (cases 4 and 5) 

4 Alkalosis is apparently useful (case 1) and stimulation of the skin 
by means of a slun bum, which theoretically should result in a peripheral 
dilatation and a splanchnic constriction may also be useful (case 3) 

With investigators in tuberculosis becoming more and more inter- 
ested in tissue activity as a factor in resistance, many therapeutic pro- 
cedures mil be offered and exploited The Gerson diet has already 
been capitalized Here a diet predominantly of vegetables and frmts 
nith Its tendenc} toward alkalmization is advised with a salt-free oat- 
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meal diet, with its contrar}^ tendency, and a piopiietaiy salt mixtuie 
IS added for good measure Of course, the clinical lepoits are conflicting 
If the Gerson diet really tends to bring about tissue acidosis, it should be 
useful m the sluggish peripheral types of infection, and actually the 
lesults in infection of the skin seem to be encouraging On the other 
hand, there appeals to be little consistent effect in the pulmonary 
lesions As is the case with so many cure-alls the proponents here 
forget the innumerable individual features of each clinical picture and 
that a therapy which may be admirable for a sluggish tuberculosis of 
the skin is by no means necessarily useful foi a visceral tuberculosis 

Practically every “cuie” has met with this fate, and it must be the 
fate of eveiy type of treatment that depends on tissue reactivity for 
Its curative properties “Stimulating” substances — tuberculin, hetol 
and sodium aurothiosulphate, for example — are active in sufficiently 
large doses by increasing permeability And with large doses, injury 
almost invariably results In small doses, they are sometimes useful 
because the transient stimulation and increased permeability are followed 
by a reversal — ^with a persisting impermeability The agents that might 
presumably act in a contiary direction, epinephrine as originally sug- 
gested by Sargent, oi calcium, may be useful when the preexisting state 
of the tissue is favorable If not, one may get “paradoxic” effects with 
increased permeability and clinical injury Even the physical agents, 
particularly heliotherapy, are followed by identical results Sunlight 
may activate lesions in certain persons and may be useful in others 

We have the conviction that if we once begin to plan the therapeutic 
attack in tuberculosis less from the point of view of the immunologists 
and pharmacologists and more from that of the inflammatory reaction 
and its physiologic and phj^siochemical aspects, we shall be able to 
devise a more rational therapy 

What has been detailed for a chionic infection like tuberculosis has 
been presented merely to illustrate a point of view which we believe 
may be useful m other therapeutic problems 
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The liteiature on the effects of inanition nas leviened by Moiguhs ^ 
m 1923 and b}* Jackson - in 1925 As our paper was being prepared. 
Jackson s more recent review of the subject appeared ® The effect of 
starvation on the body as a whole and on individual organs is fairly well 
established, in spite of certain contradictory reports The feeding of 
th} roid has been show n to cause loss of body w^eight by Magnus-Levy,^ 
Farranti,^ Hewutt,® Kunyama" and others But, as pointed out by 
Kunde,® the effect of thyroid feeding on the body weight of dogs varies 
wuthin w'lde limits In our series of dogs, three animals were of approxi- 
mately the same initial body weight, namel}, from 116 to 119 Kg 
Each received 10 Gm of desiccated thjroid daily and all were kept on 
the same diet One lost onl} 14 3 per cent of its body weight after 
fort) -eight da 3 's of thyroid feeding, another 24 2 per cent after fifty- 
seA en da} s, and tlie third 33 5 per cent after only thirty-tw'O da} s (table 
5 may be seen here) 

Studies have been made of the w’^eights of difteient oigans in experi- 
mental hyperthyroidism but apparently only in rats mice and rabbits 
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So far as we have been able to discovei , no one has compared the eftect 
of hyperthyroidism with that of inanition on the weights of different 
organs This we have endeavored to do in the present papei 

The facts here presented were obtained from a study of the body 
weights and the heart, hvei and kidney weights of thirty-one noimal 
adult dogs and nine adult dogs each of which was fed 10 Gm daily 
of dessicated th}roid (Armour & Co), and one dog which received 
20 Gm daily, foi periods ranging from thirty-two to one hundred days, 
all of which i\eie kept on the same diet and under the same conditions 
as the normal controls Foi comparison, con esponding weights have 
been collected from studies on inanition chiefly from Junkersdorf’s 
laboratory' 


THE nrrECT or inanition and hyperthyroidism on 

THE HEART 

In a previous papei we pi esented evidence that experimental hyper- 
th}roidism may cause a hypertiophy of the heart, that this hypertiophy 
IS 1 elated to the loss of bod} weight, being most marked in those animals 
which had lost from 25 to 35 per cent of bod} weight, and that the 
hypertrophy affects all of the chambers of the heart, but the left ventiicle 
slightly more than the others Hypertroph} of the heart in experi- 
mental hyperth} roidisra in rabbits or white rats has been described bv 
Iscovesco Hoskins,^^ Herring,^- Hewitt and Cameron and Car- 
michael Hoskins estimated that feeding thy roid caused an increase 
in the size of the heart to the extent of 24 6 and 16 7 per cent in old 
and young female rats, respectively, and 36 and 15 4 per cent in cor- 
responding males Herring concluded that “the inciease in weight of 
the heait in thyioid fed (0 2 Gm daily) male rats averaged 123 per 
cent, and in thyioid fed females, 59 per cent” “In both male and 
female lats the heaviest heaits were in the animals which received 
most thyi oid ” 

Jackson cited the opinion of Lucas that the heart weight in starved 
dogs and rabbits is apparently normal , of Collard and IMartigny, that 
the heart becomes atiophic in inanition, and of Kusmin that a func- 
tional hypertrophy of the heart occurs in starvation with hyperthermia 
E A^oit concluded that the heait may lose 16 per cent of its original 


9 Simonds, J P , and Brandes, W W The Sire of tlie Heart m Experi- 
mental H 3 perth 3 roidism, Arch Int Med , to be published 

10 Iscovesco H Compt rend Soc de biol 76 75, 1914 

11 Hoskins, E R J Exper Zool 21 295 1916 

12 Herring, P T Quart J Exper 

13 Heuitt, J A Quart J Exper 

14 Cameron, A T and Carmichael, J J Biol Chem 45 69, 19_0 

15 Volt, E Ztschr Biol 46 195, 1905 
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eight in starvation C A’oit,^® howe\er, compared that in star\ation 
the heait suf¥eis no loss of weight Kiieger^" conipaied the heart 
weight and body weight in 123 emaciated persons and thought that the 
loss of heait weight was slightly less than that of the body weight in 
malnutrition from various causes His estimates of the loss of body 
eight and of heait and liver weight aie shown m table 1 In 
Kiiegei's cases the estimated loss of heait weight was in all instances 
less (aieiage, 9 pei cent, minimum, 3 4 per cent, maximum 17 5 pei 
cent) than the estimated loss of body weight They weie moie nearl} 
equal in chronic diarrhea, m which deh^diation was piobably a factoi 
of importance Levine believed that the heart r\as moie or less 
invohed in every type of malnutrition and that malnutiition is, theie- 
foie, a pathogenic factoi of piime impoitance in vaiious cai diovasculai 
disorders 

Witsch^® starved three dogs until the} lost from 49 to 60 per cent 
of their original body weight, and compaied the latio of heait weight 


Table 1 — K]icgc)’^ Estimates of the Loss of Bodv IVcight, Loss of Heait IVeight 
and Loss of Lwci Weight Thiough Malnntiition fiom I’anoiis Causes 



loss of 

Loss of 

Loss of 


Bodv Weight, 

Ln er Weight, 

Heart Weight, 

Pathologic Condition 

per Cent 

per Cent 

per Cent 

Insanity 

3S7 

321 

34S 

Chronic diarrhea 

J84 

43 5 

43 0 

Maligmnt tumors 

3S0 

32 S 

33 2 

Chrome general infections 

43 9 

2S 0 

30 7 

Tuberculosis 

43 0 

27 7 

319 

Old age 

3.jS 

261 

IS 3 


to final body weight m these dogs with the ratio of heait weight to body 
weight in eight noimal dogs She concluded that no relative loss of 
heart weight occurred in inanition , but that an absolute loss of 42, 26 3 
and 43 per cent of heart weight, lespectively occurred m these three 
dogs Witsch was of the opinion that the heait takes part to a high 
degree in the atrophy of geneial inanition Theie was an inciease in 
the water content of the hearts of the staived dogs , hence a pait of the 
loss of heart weight was veiled She noted individual differences in the 
loss of weight of the staived dogs One animal staived foi eight) -three 
days, lost 60 per cent of its body weight, but only 26 3 per cent of 
its heait weight 

METHOD 

In our experiments, we i\eighed the dogs at the beginning of the feeding of 
tlnroid and at the end of the experiment These weights are designated, respec- 

16 Voit, C Phvsiologie des allgemeine Stoffw echsels und die Ernahrung, in 

Herrmann Handbuch der Ph\siologie des Gesamtstoffw echsels Lemzm E r 
W Vogel, 1881, ^ol 6 p 97 ' 

17 Krieger. W Ztschr f ang Anat 7 134, 1920 

18 Leiine V E Nebraska J 12 209 1927 

19 Witsch, Kaethe Arch f d ges Plnsiol 211 185, 1926 
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tivel}^, original bodj weight (O B W ) and final body weight (F B W ) The 
hearts were removed immediately after death, the parietal pericardium was dis- 
sected away, the pulmonary artery and aorta were cut off at the upper level of the 
corresponding valves, all blood was removed, and the hearts were weighed The 
subpencardial fat was then carefully dissected away, and the heart weighed again 
This latter weight was the one used in our computations 

The coefficients of correlation between the weight of the fat-free heart and the 
original and final body weights were then computed Similar correlation coeffi- 
cients were computed for the body weights and the weights of the fat-free hearts 
of thirty-one normal dogs, obtained chiefly through the courtesy of Dr A C Ivy 
from acute experiments made by a class in physiology Correlation coefficients 
were computed for heart weights (probably not fat-free) and original and final 
body weights from data published by Witsch,’“ Junkersdorf,=“ Junkersdorf and 
Torok’^ and Junkersdorf and Kohl," in their experiments on starvation These 
correlation coefficients are shown in the last column of table 2 

A coi relation coefficient of 1 indicates that there is a perfect 
reciprocal relationship between the data compared, and the nearer the 
coefficient approaches 1 the closer is the correlation From table 2 it is 
seen that the correlation coefficient between heart weight and final body 
weight in inanition is much nearer the normal than that in hyper- 


Table 2 — Cot I elation Coefficients 


c 

Kidney Weiyhi and 

Liver Weight and 

Heart Weight and 

Condition 

Final Body Weight 

Final Body Weight 

Final Body Weight 

Xormal 

0 9000 

o&no 

0 9062 

Thyrotoxicosis 

08637 

0 4620 

0 8206 

Inanition 

0 8162 

0 6901 

0 M)75 


thyroidism, that is, the loss of heart weight in inanition more nearly 
corresponds to the loss of body weight than it does in hyperthyroidism 
This does not, however, indicate whether there is a hypertrophy of the 
heart in hyperthyroidism or whether it has lost a disproportionately 
greater or less amount of weight than the body as a whole In order to 
determine this point, the mean, minimum and maximum heart weight- 
body weight ratios of normal animals were compared with the corre- 
sponding heart weight-original body weight and heart weight-final body 
weight ratios in hyperthyroidism and inanition These are shown 
together with the mean, minimum and maximum losses of body weight, 
in table 3 

The results shown in table 3 ma}' be summarized as follows 1 In 
the group of thyrotoxic animals in which the mean loss of body weight 
was 31 per cent, the mean heart weight-original body weight ratio was 
only slightly less (7 7 per cent) than the normal, while in a group of 


20 

21 

22 


nkersdorf, P Arch f d ges Physiol 200 443, 1923 
ukersdorf, P, and Torok P Arch f d 

nkersdorf, P , and Kohl, A Arch f d ges Physiol 211 612, 1926 
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star\’’ed animals in \\ Inch the mean loss of bodj Vi eight n as 28 1 per 
cent the mean heart weight-original bod> eight latio was considerably 
less (22 5 per cent) than the normal 2 The mean heart weight-final 
body weight ratio in hyperthyroidism was consideiably greater (316 
per cent) than normal , wdnle the corresponding ratio in inanition w^as 
only slightly greater (7 8 per cent) than noimal 3 The minimum and 
maximum heart weight-original and final body weight ratios showed 


T\ble 3— T/ic Heart IVctght-Body JYctghf, Livci Weight-Body Weight and 
Kidney W cight-Body JVcighf Ratios of Normal, Thyiotoxic, 
and Starved Dogs 


Xorinnl Dogs 

ThjTotosic Dogs 

Starved Dogs 

A 

f 

Mim- 

Eatios* Mean mum 

Maxi- 

mum 

Mean 

Mini- 

mum 

Maxi- 

mum 

Mean 

ilmi- 

mum 

Maxi 

mum 

H W /O B W 0 0076 0 0056 

H W /F B W 

LossB W 

oooos 

0 0070 
00099 
SlO^o 

0 0015 

ooosa 

14 3% 

OOOS3 

0 0119 

46 5% 

0 0059 
OOOS2 
2S1% 

0 0043 

0 0065 
113% 

0 0071 

0 0090 

49 0% 

L W /O B W 0 0303 0 0183 

L W /F B W 

Loss B W 

0 0173 

0 0301 
00130 
310% 

0 0202 

0 0326 
14 37o 

0 0364 

0 0562 
46 5% 

0 0237 
0 029S 
210% 

0 0005 

0 015S 
1137a 

0 0375 

0 04«0 
490% 

K W /O B W 0 0057 0 0013 

K.W /F B W 

Loss B W 

0 0(81 

OOOCO 

OOOS5 

317% 

0 0015 
OOOC9 
14 S% 

0 0065 

0 0105 
46 5% 

0 0040 
0 0055 
25 S% 

0 0030 

0 0040 

10 0% 

0 0051 

0 0077 
490% 

» H W = heart weight , L W 
bodr weight, FB W = final boaj 

= liver weight, 
weight 

KW = 

kidney weight. 

OBW = 

original 


Table 4 

— The Per Cent Gam 

01 Loss m Hcait IFeight in 
in Inanition 

Hypcrthyi oidism and 


Inanition 

i 



Thvrotovicosis 



Calculated 


Percentage 


Calculated 


Percentage 

Percentage Heart 

Actual 

Gam or 

Percentage Heart 

Actual 

Gam or 

Loss of 

weight for 

Heart 

Loss of 

Loss of 

Weight for 

Heart 

Loss of 

Body 

Ongmal Body Weight, 

Heart 

Body 

Original Body Weight, 

Heart 

Weight 

Weight, Gm 

Gm 

Weight* 

Weight 

Weight, Gm 

Gm 

Weight* 

US 

773 

720 

— 69 

14 3 

005 

So 0 

— 560 

15 0 

100 0 

S6 0 

—14 0 

217 

110 0 

95 0 

—13 60 

200 

1510 

132 0 

—12 6 

24 2 

57 5 

92 0 

— 5 15 

207 

310 

29 0 

— 6 5 

29 S 

110 0 

110 5 

— 045 

230 

21 3 

ISO 

— 15 5 

304 

735 

SOO 

-T- 8S0 

26 0 

1S2 5 

lo7 0 

— 13S 

335 

903 

59 0 

— 145 

270 

113 5 

92 0 

—19 0 

358 

70 0 

630 

—10 00 

295 

695 

49 0 

—29 5 

361 

79 5 

710 

—10 70 

43 5 

117 0 

79 0 

—32 5 

39 2 

121 0 

SiO 

—30 50 

49 0 

1510 

57 9 

—42 5 

46 5 

105 0 

605 

—42 50 

50 15 

151 5 

S70 

—425 





Mean 

KBO 

79 0 

—22 0 


960 

55 0 

—1100 


For the purposes of this table the x>^r cent loss of heart Tveight "was estamated by 
calculating the heart freight (normal ratio of H W to B W = 0 0076) for the original body 
weight and comparing this calculated heart weight with the actual heart weight 


even more marked differences than the mean ratios This can only 
mean either that the heart loses proportionately’’ less w^eight m hyper- 
thyToidism than m inanition, or that there occurs an actual relative 
hypertrophy of the heart in hy perthy roidism 

That this difference is related to the loss of body weight is shown 
in table 4 
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For purposes of this table the heart weight of each animal at 
the beginning of the experiment was calculated by multiplying the 
original body weight of each animal in the thyiotoxic and starved series 
by the mean normal heart weight-body weight ratio of 0 0076 From 
this table the following facts are seen 1 In every instance m the 
inanition series, the actual heait weight was less than the calculated 
weight , while in four of the thyrotoxic dogs, the actual heart weight 
was either distinctly greater or less than 1 5 pei cent less than the 
calculated weight These four animals had lost between 25 and 35 
per cent of their body weight 2 When the loss of body weight in 
hyperthyroidism reaches appi oximately 40 per cent or more, the loss 
of heart weight becomes roughly proportional to that in inanition 
3 In the starved dogs, the mean loss of heart weight was 22 per cent, 
or approximately 6 per cent less than the mean loss of body weight, 
while in h} perthyroidism, the mean loss of heart weight was only 11 
per cent, or 20 5 per cent less than the mean loss of body weight 

All of the afoiementioned facts seem to indicate that in experi- 
mental h^peithyroidism a relative, if not an actual, hypertrophy of the 
heart occurs in animals that have lost from 25 to 35 per cent of then 
body weight The mechanism of this hypertrophy is not easily explained 
Eystei insisted that hypertrophy of the heart results from tissue 
injury Although injury to the myocardium has been repeatedly demon- 
strated in both experimental and spontaneous hyj^erthyroidism (litera- 
ture reviewed by Goodpasture^^), this does not appear to us to be a 
satisfactory explanation, chiefly because the response to tissue injury 
IS an increase in the number of cells rather than in the size of the 
component cells In cardiac hypertrophy, as has been shown by Karsner, 
Saphir and Todd,-^ there is an increase in the size of the heart muscle 
fibers without increase in their number The theory, apparently orig- 
inated by Corvisart and advocated by Cohnheim,^® that increased work 
causes hypertrophy of the heart may apply in hyperthyroidism, but it 
does not explain the phenomenon For it was shown by Wright^' that 
in exophthalmic goiter the volume at each stioke averaged 116 cc as 
compared with the normal 70 to 120 cc at lest, and the output per 
minute averaged 117, as compared with the normal 5 to 8 liters at 

23 E 3 'Ster, I E A Experimental and Clinical Studies in Cardiac Hyper- 

trophy, J A M A 91 1881 (Dec 15) 1928 

24 Goodpasture, E W J Exper Med 35 407, 1921 

25 Karsner, H T , Saphir, 0, and Todd, T W Am J Path 1 351, 1925 

26 Cohnheim, I Vorlesungen uber allgemeine Pathologic, ed 2, Berlin, 1882, 
p 38 

27 Wright, S Applied Pln'siologj, New York and London, Oxford Univer- 
sity Press, 1926, p 128 
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rest Increased coronary flow was asseited by Rosenbach and 
Thorel ”•* to be a factor in, but not the cause of, cardiac hypertrophy , 
the increased coronary flow with increased nutrition followed the 
increased activity In hyperthyroidism with the increased output per 
minute, there is an increase in coronary flow and an opportunity for 
augmented nutrition But this is more or less counterbalanced by the 
shortened resting period of the heart due to the tachycardia, and by 
the increased metabolism 

Herring estimated an increase of 123 per cent m heart weight in 
thyroid fed male rats and of 59 per cent in females He believed that 
this increase could not be accounted for solely on the basis of increased 
metabolism, but that there was an added factor in the increased epi- 
nephrine output which he had shown occurs with thyroid feeding In 
five of our dogs the adrenal glands of which were weighed the mean 
adrenal gland weight-final body weight ratio was 40 per cent greater 
than the mean adrenal gland weight-body weight ratio in twenty-two 
normal dogs In inanition, the adrenal glands appear to decrease m 
weight m about the same proportion as does the body as a whole, 
although some investigators found an increase rather than a decrease 
in the weight of these glands during starvation (review of literature 
by Jackson®) 

While no definite explanation of the at least relative hypertrophy 
of the heart m hyperthyroidism is evident, it would appear that the 
increased coronary flow together with increased work may be important 
factors 

THE ErrECT or hyperthyroidism and inanition on 

THE LIVER 

The liver weight-body weight ratio is not constant because this organ 
IS a storage depot foi protein, fat and glycogen Schondorf found 
that the liver weight-body weight ratio of dogs fed a high carbohydrate 
diet was 0 0640 Profitlich found that on a high protein diet this ratio 
was 0 0350, and Gross,®"' that it was 0 0417 Gerhartz pointed out that 
this ratio also varies with the age of the dog m the first week of life. 
It was 00390, m the second week, 0 0430, in the thirty-fourth week, 
0 0364, in adult dogs, 0 0265 Junkersdoif found the normal ratio 
to be 0 0300 

28 Rosenbach, O '\rch f exper Path u Pharmakol 9 1, 1878 

29 Thorel, Charles Ergebn d allg Path u path Anat 17 90, 1915 

30 Herring, P T Quart J Exper Phjsiol 11 47, 1917 

31 Schondorf Arch f d ges Phi-^siol 99 191 1903 

32 Profithch Arch f d ges Physiol 119 465, 1907 

33 Gross Verhandl d deutsch path Gesellsch 21 196, 1926 

34 Gerhart?, H Arch f d ges Phy^siol 135 160, 1910 
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In our senes of tinrty-one normal dogs, the mean livei weight-body 
weight ratio was 0 0303 (table 3) 

Jackson ^ quoted Bidder and Schmidt and Bourgeois to the effect 
that the liver loses weight in starvation more lapidly than the body as 
a whole, a conclusion in which Jackson himself concurred Junkers- 
dorf found that the In er lost weight more rapidly than the body in 
dogs fasting eleven days, and that this loss was roughly proportional, 
with individual A'^anations, to the loss of body weight and to the original 
gtycogen content of the liver E Voit“" asserted that the liver may 
lose 50 per cent of its weight during starvation Pfluger and Schon- 
dorf each starved dogs for twenty-eight days and found that the hvei 
weight-body weight latio was 0 0150 and 0 0194, respectively Witsch 
concluded that the liver had lost 22 per cent of its weight in three dogs 
which had been staived until they had lost 49, 50 and 60 per cent, 
lespectively, of their original body weights She concluded that loss 
of glycogen accounts for practically the entire reduction in dry substance 
in the livers of these dogs There was an actual increase of fat She 
did not agree with C V oit and Awrorow that the liver actually 
increases m weight at the expense of othei organs during staivation 
Rous and McMaster came to the tentative conclusion that a com- 
parison of the weight of the liver with that of the soft parts of the 
body shows that, relatively, the liver is three fourths as large in a rat 
suffering from extreme inanition as in a well nourised rat In their 
series, the mean loss of body weight was 33 9 per cent, while the mean 
loss of liver weight (liver weight calculated for original body weight 
with use of 0 0410 as the normal ratio for rats) was 53 2 per cent 
In Krieger’s series of 123 cases of inanition in man (table 1), 
the estimated average loss of liver weight was 9 6 per cent less than 
the estimated average loss of body weight 

Hoskins and Hewitt asserted, as a result of their experiments 
on rats, that hypertrophy of the liver occurs during the feeding of 
thyroid The former calculated that the increase in absolute liver weight 
was 26 7 and 30 5 per cent in older and younger females, respectively, 
and 24 4 and 6 4 per cent in older and younger males 

35 Jackson, C M Am J Anat 18 /5, 1915 

36 Junkersdorf, P Am J Anat 186'238, 1921 

37 Voit (footnote 15, p 167) 

38 Pfluger, E Arch f d ges Physiol 119 117, 1907 

39 Schondorf, B Arch f d ges Physiol 67 438, 1897 

40 Volt, cited by Witsch (footnote 19) 

41 Awrorow, cited by jMorguhs (footnote 1) 

42 Rous, P , and McMaster, P D J Exper i\fed 39 425, 1924 
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In our expel iments, the livei was lemovecl immediately aftei death 
befoie the blood had coagulated It drained out lapidly while the 
diaphragm and gallbladder weie being dissected off Hence the blood 
content of these livers was reduced to a minimal and compaiable amount 

The coefficient of con elation between livei weight and body weight 
(column 3, table 2), is not as great as those of coi relation between 
heait and kidney weights and body weight This is, as aheady pointed 
out, probably due to the vaiiations in the quantity of stoied material 
in the liver due to variations in the diet of the animal In inanition, 
the coi relation between liver weight and final body weight was greater 
than the normal, while in thyi otoxicosis it was so low as to suggest 
that theie is practically no con elation between these weights The 


Table 5 — The Dt£acucc Bctiuccn the Actual JVciffhi of the Lwej and the Weight 
Calculated foi the Ftnal Bodv Weight 


Dog 

Days of 
Thyroid 
Feeding 

Original 

Body 

Weight, 

Kg 

1 

48 

119 

2 

49 

14 5 

3 

57 

110 

i 

93 

14 0 

5 

83 

97 

6 

32 

119 

7 

7(1 

92 

8 

57 

10 6 

9 

91 

15 86 

10 

100 

13 9 


Mean— thj rotoMcosis 
Mean— inanition 


Final 

Per Cent 

Actual 

Body 

Loss of 

Liver 

Weight, 

Body 

Weight, 

Kg 

Weight 

Gm 

10 2 

14 3 

307 

11 33 

217 

3S2 

88 

24 2 

390 

10 25 

298 

SOS 

0 75 

304 

SOI 

8 04 

335 

433 

69 

35 8 

2C0 

07 

301 

SCO 

905 

39 2 

317 

7 39 

40 5 

413 


310 

SC2 


21 0 

220 


Calculated 

Per Cent 

Liver Weight 

DilTerenee 

for Final 

Bet-wcen Actual 

Body Weight,* 

and Calculated 

Gm 

Liver Weight 

312 

+214 

341 

+ 99 

207 

+31 6 

313 

+215 

190 

+30 0 

248 

+44 0 

179 

+310 

204 

+43 5 

291 

+ 73 

224 

+40 2 

253 

+20 0 

246 

—12 0 


* The flBXires in tills column \icr<. obtained bv inultiphinp the final bodj weight in 
grams by 0 303, the normal ratio bet-nocn body weight and lb or -weight 


reason foi this lack of coi relation is evident in table 3, where it is 
seen that the mean normal hvei weight-body weight latio is 0 0303, 
while the mean liver weight-final body weight i atio in inanition is 0 0298 
and in thyrotoxicosis is 0 0430 

In our series of thyiotoxic dogs, the actual hvei weight was in 
erery instance greatei than the liver weight calculated foi the final 
body weight, as is shown in table 5 The mean difference was 26 per 
cent greater, although the mean loss of body weight was 31 pei cent, 
while the mean difference in inanition was 12 per cent less in a group 
of dogs in which mean loss of body weight was 21 per cent 

In table 6 is shown the per cent gain or loss in liver weight in 
inanition and th)^ otoxicosis In this table, the hvei weight was cal- 
culated by multiplying the oiiginal body weight by the noimal ratio of 
0 0303 In inanition, the actual hvei rveight was less than the calculated 
weight in all except one animal, which had lost 14 per cent of its body 
weight, in the thyrotoxic senes, the actual liver weight was greater 
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than the calculated weight in five of the ten animals studied In 
th} rotoxicosis, theie \\as a mean loss in liver weight of onh 0475 per 
cent although the mean loss of body weight m these animals was 31 
per cent In inanition, the mean loss of liver weight was 30 per cent, 
while the mean loss of body eight was 21 per cent From these figures 
It IS seen that in thyrotoxicosis the liver does not lose weight in the 
same proportion as the bod} as a whole, while in staivation, the hver, 
so far as these figures go, loses weight in greater proportion This is 
in haimoii} nith Jackson’s view which we have quoted This is 

Table 6 — The Pci Cent Gain oi Loss of Livci Weight in Inanition and 

T/iyiotoiicosis 


Inanition Tli\rotoMcosis 


' 

Calculated 



t 

Calculated 


' 


Liver 




Liyer 




Weight for 


Percentage 


W'eight for 


Percentage 

Per Cent 

Original 

Actual 

Gain or 

Per Cent 

Original 

Actual 

Gam or 

Loss of 

Body 

Luer 

Lo's of 

Lose of 

Bod} 

Liver 

Loss of 

Body 

Weight/ 

Weight, 

Liver 

Body 

Weight « 

Weight, 

Liver 

W eight 

Gm 

Gm 

Weight 

Weight 

Gm 

Gm 

Weight 

110 

215 0 

237 3 

+10 D 

14 3 

362 0 

397 0 

T 9 7 

116 

22" 5 

170 0 

—22 6 





215 

264 0 

153 5 

—42 0 

217 

438 0 

352 0 

—12 8 

210 

ISSO 

1S7 5 

— 0 03 





245 

233 0 

159 0 

— ol 5 

24 2 

350 0 

390 0 

+11 4 

25 0 

158 0 

131 3 

— 16S 





2S5 

182 0 

100 5 

—118 

298 

440 0 

393 0 

— 95 

290 

222 0 

1915 

—13 8 





29 3 

280 0 

130 0 

— 16 0 





33 0 

204 0 

1310 

— 35 7 

304 

295 0 

3010 

- 2 05 





335 

35S0 

435 0 

+215 





358 

277 0 

260 0 

— 02 





30 1 

313 0 

300 0 

+14 3 





392 

480 0 

317 0 

—34 0 

43 0 

470 0 

145 0 

—09 0 

46 5 

420 0 

415 0 

— 12 

49 0 

612 0 

245 0 

—60 0 





Mean 

270 8 

175 0 

—30 0 


376 0 

372 0 

— 0 475 


Tlie figuies in these columns iiere obnined lit multipljing tne original boda weight m 
gtiims by 0 0303 the normal ratio between body weight and liter weight 


shown even inoie clearl)’’ in table 7 in which the mean, miniinuin and 
maximum Iner weight-original and final body weight ratios are com- 
pared with the corresponding ratios for normal animals Here it is 
seen that the mean In er weight-original body weight ratio in thyrotoxic 
dogs was 0 03 per cent greater, while in inanition it was 22 per cent 
less than the normal hver w^eight-bod}'' weight latio In th} rotoxicosis, 
the mean liver w^eight-final body w'eight ratio w'as 42 per cent greater, 
and in inanition 1 7 pei cent less, than the noiinal The same diiler- 
ences are CMdent in the minimum and maximum ratios, except in the 
case of the maximum hver weight-original body w^eight latio 

Witsch^® concluded that the loss of hver w^eight in staivation could 
be accounted for b} the loss of gl} cogen Feeding th}roid also causes 
complete or almost complete loss of glycogen fiom the luer as showm 
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bv Schiwer Cramer and Kiause,*^ Parhon and Fukm Plence, 
Since m thyiotoxicosis there is piacticall} no actual loss of luei weight, 
something must occui m this oigan to counterbalance this loss of 
gl) cogen Just what this is ue aie not at piesent piepaied to state 
Rous and ]\IcMaster concluded that the changes u Inch occui m the 
liver during fasting are essentially conditioned b> functional demands 
made on the Iner With the maikedly inci eased metabolism in h\pei- 
thyroidism, it is probable that the functional activiti of the liver is 
gieatl} increased This mci eased activitj may take one or both of 
two directions In the first place, it is u ell knou n that m In perth^ roid- 
ism there is a marked increase m the excretion of urea m the foimation 

Tablf 7 — The Pci Cent Difference Beiicccn Lnci IVcight-Bodv JVcigJit Ratios in 


\ onnal. 

TIn'rotoMc, 

and Starred, Dogs 



'IhjrotoMcObis 

Inanition 

Ratio': Compared 

Per Cent 
Difter- 
ence* 

Percent igc o£ 
I,0‘:S Of 

Bod\ U eight 

Per Cent 
Difler 
enee’’ 

Percentage of 
Loss of 
Bodj Weight 

Mean L W /A B W t 

Mean L W /OBW 

T 03 

SI 0 

—22 0 

210 

Moan 1/ W /> B W 

Mean L W /F B W 

■142 0 

.1 0 

— 1 7 

210 

Minimum L W /N B W 

Minimum L W /O B U 

-10 4 

CO 2 

—ISO 

4u 

Minimum L W /^ B W 

Minimum 1, U /F B V\ 

-7«0 

SO 2 

—ISO 

20 0 

Maximum L W /N B W 

Maximum L W /O B W 

-2?0 

S! ') 

—20 7 

21 0 

Maximum L W /^ B W 

Maximum B W /I B W 

-f-lSS 

40". 

+ 1 

CO 


* llie figures inclicitc tlio degree to uliicli tlic second tatio m eaol) pair is greater or less 
than tile first or normal, ratio 

t nw = liver ’ttciglit NBW = noniial bod> vciglit, OBW = oiiginal bod\ iveiglit, 
F B W = final bodj Melglit 

of which the liver plays the chief role, as shown by Bollman j\Iann 
and ]\'Iagath ■*' In the second place, the increased metabolism of 
h}perthyioidism calls for an inciease of available and utihzable carbo- 
hydiate foi energ^ requnements The Inei is depleted of its glvcogen, 
and the blood sugar is not increased because it is burned at such a lapid 
rate Cramer consideied glycogen as a specific pioduct of secietion 
of liver cells The glycogenic function of the liver is he thought, an 
autonomous secretoiy function b} which the hvei pioduces carbohydrate 
in the form of gl} cogen independently of any supply of pieformed 

43 Schrtver, SB J Phvsiol 32 159, 1905 

44 Cramer, W , and Krause Proc Rov Soc , series B 86 550, 1913 

45 Parhon, M J de phjsiol et de path gen 15 75, 1913 

46 Fukui, T Arch f d ges Physiol 210 410, 1925 

47 Bollman, J L , Mann, F C , and Magath, T B Am J Phj siol 69 371 
1924 

48 Cramer, W Brit J Exper Path 5 128, 1924 
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carbohydrate m the food and secretes it into the blood in the form of 
dextrose Stimulation of the glj^cogenic function of the liver by the 
thyroid and suprarenal hormones leads in the normal organism to 
increased oxidation of carbohydrates, increased formation of carbo- 
hydrates from protein, increased heat production and increased nitrogen 
excretion If Cramer’s idea is correct, there is a marked increase in 
the functional activity of the liver in the production of utihzable carbo- 
hydrate, which IS oxidized so rapidly that it does not accumulate in the 
liver as glycogen nor in the blood as dextrose Further indication of 
increased activity on the part of the liver in hyperthyroidism is evidenced 
by the finding of impairment of liver function in twenty-two of forty- 
four cases of thyrotoxicosis by Youmans and Warfield This impair- 
ment was m some degree associated with loss of body weight 

This increased functional activity and the increased rate of blood 
flow are probably important factors in the failure of the liver to lose 
weight m proportion to the body as a whole m h 3 ^perthyroidism This 
may, perhaps, be considered a relative, if not an actual, hypertrophy 

THE EFFECT OF THYROTOXICOSIS AND INANITION ON 

THE KIDNEYS 

In his monograph, Jackson ^ quoted Carville and Bochefontaine 
(1875), Luciani and Bufalmi (1882) and Falck (1875) to the effect 
that in starvation the kidneys are small and atrophic In his later work, 
Jackson asserted that m inanition the kidneys lose weight relatively 
somewhat less than the bod}’' as a whole, thus gaining m relative weight ; 
but m absolute weight, the kidneys lost 25 5 per cent in acute inanition 
anad 26 8 per cent in the chronic form Witsch observed a relative 
increase in kidney weight m the three dogs which she had starved until 
they lost from 49 to 60 per cent of their original body weight 

Hewitt and Hoskins asserted that the feeding of thyroid to rats 
causes hypertrophy of the kidneys Hoskins calculated that there was 
an increase in absolute iveight of 46 3 and 33 per cent, respectively, in 
older and younger females , and 44 4 and 40 4 per cent in corresponding 
males 

There is a faiily close correlation between body and kidney weight 
m normal dogs, as may be seen in column 2 of table 2 In starvation, 
the coefficient of correlation is slightly greater than normal, while in 
thyrotoxicosis it is considerably less This indicates that in starvation 
the kidneys lose weight m about the same proportion as the body as 
a whole, while in thyrotoxicosis there is a disproportionate loss of 
weight m either the kidneys or the body 

49 Youmans, J B , and Warfield, L M Liver Iniury in Thyrotoxicosis as 
El idenced by Decreased Functional Efficiency^ Arch Int Med 37 1 (Jan ) 1926 
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Table 3 shows that in thyiotoxicosis the mean kidney weight-onginal 
body weight and final body weight latios aie both gieatei than the 
noimal, while in inanition both ratios are less than noimal This indi- 
cates that in thyrotoxicosis the kidneys do not lose weight in the same 
piopoition as the body 

Tabu 8 — The Pci Cent Dijjcicncc Bclwccii the Actual Kidney Weight and the 
Kidncv Weight Calculated foi the Final Body Weight 


Dog 

Days of 
Thyroid 
Feeding 

Original 

Body 

Weight, 

Ivg 

1 

48 

11 0 

o 

19 

1! "i 

3 

82 

97 

1 

S2 

11 9 

5 

70 

92 

G 

57 

10 3 

7 

91 

15 85 

8 

100 

139 


Mean— tin roto\icosls 
Mean— inanition 


Final 

Per Oent 

Actual 

Body 

Loss of 

KIdnej 

Weight, 

Body 

Weight; 

Kb 

Wclglit 

Gm 

10 2 

118 

71 0 

1135 

217 

83 5 

C75 

304 

030 

8 01 

335 

72 5 

67 

35 8 

02 0 

0 7 

301 

00 5 

903 

892 

71 5 

7 4 

40 6 

02 5 


317 

09 0 


256 

30 7 


Oalculatcd 

Per Cent 

Kidney Weight 

Difference 

for Final 

Between Actual 

Body Weight,* 

and Calculated 

Gm 

Kidney Weight 

680 

+18 3 

05 0 

+21 3 

38 6 

+38 7 

40 0 

+ 358 

30 0 

+41 7 

3S6 

+ 120 

55 0 

+25 5 

42 5 

+32 0 

47 6 

+32 6 

02 5 

—12 0 


* The figures In this column were obtained by multlpljlnt, the final body weight b> the 
normal kldnoj weight bo(b weight ratio o£ 00037 


Tablc 9 — The Pet Cent Gam ot Loii tii Kidncv IVcight in Thyi oioiicosis and 

Sfai-vation 


Inanition 

. - - JL 


Per Cent 

Calculated 
Kidney 
Weight for 
Original 

Actual 

Percentage 
Gain or 

Loss of 

Bodj 

Kidney 

LO'SS of 

Body 

Weight,* 

Weight, 

Kidney 

Wciglit 

Gm 

Gm 

Welghtl 

10 0 

BGO 

39 0 

—80 0 

16 2 

76 0 

01 5 

—17 3 

17 3 

137 3 

1212 

—111 

19 0 

925 

63 0 

—42 5 

20 0 

114 6 

01 1 

—44 0 

205 

45 5 

338 

—20 7 

207 

23 6 

15 7 

—33 4 

218 

122 0 

09 8 

—42 6 

293 

62 6 

39 0 

—25 7 

36 7 

855 

77 0 

—10 0 

43 2 

88 0 

033 

—28 0 

490 

114 0 

59 3 

—17 6 

Mean 

83 9 

58 2 

—29 9 


Thj rotoxieosls 


Per Cent 

Calculated 
Kidney 
Weight for 
Original 

Actual 

Percentage 
IjOss or 

IjOSS of 

Body 

Kidney 

Gain in 

Body 

Weight,* 

Weight, 

Kidney 

Weight 

Gm 

Gm 

Weightt 

14 3 

07 5 

710 

+ 62 

217 

82 5 

83 6 

+ 12 

30 4 

55 0 

C30 

+14 0 

33 5 

OSO 

72 6 

+ 45 

358 

52 5 

62 0 

+18 0 

SOI 

COO 

005 

+ 05 

392 

005 

71 5 

—17 7 

40 5 

79 6 

02 6 

—215 


09 4 

09 1 

+ 13 


* The figures were obtained bv multiplying the oilglnnl body weight by the normal 
kidney weight-body weight ratio oi 0 0057 

1 For the purposes of this table, the per cent gain or loss of kidney weight w ns estimated 
by calculatilng the kidney weight (normal K W IB W ratio = 0 0057) for the original body 
weight This calculated 1 idney weight was compared with the actual kidnej weight In each 
animal in the scries 


In table 8 the kidney weight calculated by multiplying the final body 
weight by the noimal latio 00057 is seen to be less than the actual 
.kidney weight in eveiy one of the eight animals studied The mean 
per cent diff ei ence m the last column of the table shows that the actual 
kidney weights of the senes weie 32 5 pei cent gi cater than the cal- 
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ciliated weights, although the mean loss of body weight foi the senes 
was 317 per cent A similar computation uas made for a series of 
starved dogs data for which were collected from the literature In the 
starved animals, the mean actual weight was 12 per cent less than the 
mean calculated weight In this senes, the mean loss of body weight 
was 2 S 8 per cent 

In table 9, the difference between actual kidney weight and kidney 
weight calculated for the original body weight is shown The mean 
actual and calculated weights in thyiotoxicosis were equal, m inanition, 
the mean actual kidney weight was 29 9 per cent less than the calculated 
weight This indicates that the kidney weight was maintained in thyio- 
toxicosis m spite of the fact that there was a mean loss of body weight 


Tablf 10 — The Pet Cent Diffeience Between Lxvct Weight-Body Weight Ratios 
in Not mat, Thyi otoiic, and Statved, Dogs 



Thj rotoxicosis 

Inanition 

Ratios Compared 

Per Cent 
Diftei 
ence* 

Percentage of 
Loss of 

Body Weight 

Per Cent 
Biller 
ence* 

Percentage of 
Los« of 
Body Weight 

Mean I\ W /N B W 

Mean K W /O B W 

+ 53 

317 

—29 7 

25 8 

Mean K W /^ B W 

Mean K W /F B W 

+49 0 

SI 7 

— S3 

25 8 

Minimum R W /N B W 
Minimum K tV /O B W 

+ 47 

40 5 

—30 2 

49 0 

Minimum K W /N B W 
Minimum K W /F B W 

+00 4 

14 3 

— 70 

20 0 

MaMmum K W /X B W 
Maximum K W /O B W 

—19 8 

35 8 

—33 0 

36 7 

Maximum K W /R B W 
Maximum R W /F B W 

+29 5 

S5S 

—112 

43 2 


* Tho flgiires indicate tlie degree to nincli the second ratio in each pan is gieater or 
less than the first, o. norrml, ratio 


of 31 7 per cent, while m starvation theie t\as a mean loss of appioxi- 
mately 30 pei cent in kidney weight in a senes of dogs whose mean 
loss of body weight n as only 25 8 pei cent 

In table 10, the mean, minimum and maximum kidnev weight- 
oi iginal and final body weight ratios are compai ed v ith the coi respond- 
ing normal ratios Fiom this table it may be seen that the mean kidney 
weight-oiiginal body weight latio was 5 3 per cent gi eater in thyro- 
toxicosis, and 29 7 pei cent less m inanition, than the normal i atio 
The mean kidney weight- final body weight latio m thyi otoxicosis ivas 
49 per cent greater and in starvation 3 5 pei cent less, than the noimal 
mean ratio Much the same diffeiences aie shown in the minimum and 
maximum latios 

This appal ent lelative hypertiophy of the kidneys is, perhaps, 
explainable on the same basis as the apparent lelative hvpertiophy oi 

50 Junkersdorf et al (footnotes 20, 21 22) 
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the heait and liver, namcl}, inci eased woik (excietion of an excess of 
urea and other products of augmented metabolism) and increased blood 
flow (increased volume pei stiokc and output per minute of the heart) 

COMMENT 

From the data presented it appeals that m stai nation the heait and 
kidne)s lose weight in about the same oi shghtl} less proportion than 
the body as a whole, while the Inei loses in distinctl> greater pioportion 
This conesponds vith Ha3ashi’s conclusion (cited b} Jackson^) that 
in inanition the heart and kidnej^s lose weight more slowly, and the 
liver more rapidly than the bod) In thyrotoxicosis theie appears to 
be a hypertrophy, lelative or actual, in all thiee oigans 

\Vitsch believed that the incongruity beti\ een the i elative v eights 
of the Iner under ph)Siologic conditions and m hunger inanition is due 
to the fact that the skeleton takes little part, onl) about 5 per cent, m 
the loss of body weight in inanition Rous and jMcMaster stated 
that a compaiison of the hvei weight in mice with that of the soft bod) 
(net bod) weight less the v eight of the ligamentous skeleton) brings 
out the fact that the oigan is relativel) speaking, thiee fourths as large 
at extieme inanition as m the Mell nouiished animal We did not dis- 
sect away the soft paits m our animals and weigh them separately 
Howe^ ei , E V oit calculated that in a well nourished dog the skeleton 
constitutes 15 per cent of the body weight and in stanation 23 per 
cent Using these figuies ue calculated the oiiginal and final soft 
body weights for each animal m the staived and thyrotoxic senes and 
for the normal dogs, and then calculated the latios of the organ 
weights to the soft bodv Heights and compaied them nith the corre- 
sponding normal latios The actual ratios iiere difi:eient, but the 
comparative results difteied so slightly from those giien that it has 
not been thought north while to lecoid them in detail 

In staivation, the animal is deprived of all food, the metabolic late 
IS lowered, except foi the slight increase in the initial da)s described 
b) Kunde , and the animal becomes inactive In experimental h) pei - 
th)ioidism, on the other hand, the dog takes the normal amount oi 
even an excess of food, the metabolic late is inci eased, and the animal 
is hyperactive One would be warranted, therefoie, in presupposing 
a difference m the part played by individual organs m the general loss 
of body weight in h)peithyioidism and inanition, i espectivel)^ The 
facts presented bear out this a puon supposition 

The appaient relative, if not absolute, hypei trophy of the heait, 
Iivei and kidneys in h) pei thyroidism is explained, perhaps, by the same 
causes in the case of each organ , namel) , inci eased function and aug- 


51 Kunde, Margaret M Am J Ph\siol 63 401, 1922-1923 
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merited blood flow thiough the organ The thyroid gland in these 
animals was in every case small, and this organ certainly was not called 
on for increased functional activity under the conditions of these experi- 
ments, although the blood flow through it was probably increased just 
as It was through other organs of the body Hence it would seem that 
both increased function and increased nutrition are essential factors in 
hypertrophy 

In inanition there is decreased activity and decreased function of 
most of the organs, including the heart In this condition, therefore, 
the two chief factors in hypertrophy of an organ, increased function 
and increased nutrition, are absent Hence the heart and kidneys, the 
functions of which are less reduced than those of other organs, lose 
weight in relatively less proportion than does the liver, and in about 
the same proportion, oi slightly less, than the body as a whole The 
liver, on the other hand, in inanition, loses its glycogen and it is not 
called on for increased production of urea as in hyperthyroidism Hence 
the liver loses weight m greater proportion than the body as a whole 
in starvation 

SUMMARY 

In both inanition and experimental hyperthyroidism, the animal as 
a whole loses weight, but the part played by the individual organ is 
different in the two conditions 

In starvation, the heart loses weight in about the same or somewhat 
smaller proportion than the body as a whole In experimental hyper- 
thyroidism, not only may the heart not lose weight, but in some animals 
It may appear to increase in size, for the actual weight after prolonged 
thyroid feeding may be greater than the estimated heart weight at the 
beginning of the expeiiment This apparent hypertrophy is most definite 
in dogs that have lost from 25 to 35 per cent of their body weight 
When the loss of body weight is 40 per cent or more, the effect of 
experimental hyperthyroidism on the heart appears to be about the 
same as that of inanition 

The effects of inanition and of experimental hyperthyroidism on 
the kidneys corresponds rather closely to their respective effects on the 
heart 

In inanition, the liver loses weight in greater proportion than the 
body as a whole, and this loss is closely related to the disappearance of 
glycogen from this organ In experimental hyperthyroidism, the liver 
practically maintains its original weight in spite of its loss of glycogen 

The relative, if not absolute, hypertrophy of the heart, liver and 
kidneys in experimental hyperthyroidism is probably due to the com- 
bined effect of increased function and augmented blood flow in each 
of these organs in this condition 
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An association between the livei and the monoct tes seems \\ ell estab- 
lished both in man and m animals The occuiience of monoc}tosis in 
catarrhal jaundice was pointed out by Jones and Minot ^ and by Thewhs 
and Middleton - It has been shown also that there is an increase in 
the number of monocytes in the gumea-pig following the subcutaneous 
injection of yellow phosphorus ® Lawrence and his associates ^ recently 
published data to show that following expeiimental, complete bihaiy 
obstruction in dogs and in guinea-pigs there is only a slight increase in 
the number of circulating monocytes, whereas the number of these 
cells IS more definitely increased following partial biliary obstruction, 
as was previously found by Holt® We have unpublished data indi- 
cating that coal tar in doses sufficient to cause marked hepatic lesions 
does not produce an inciease in the number of circulating monocytes 
in the rabbit Additional data on hand tend to show that massive doses 
of sulpharsphenamine and carbon tetrachloride do not cause increases 
in the number of monocytes in guinea-pigs even though the livers 
of the animals may show appreaable lesions In brief, the relationship 
between the liver and the circulating monocytes has been studied 

* Submitted for publication. Sept 5, 1929 

^ From the Thorndike Memorial Laboratory of the Boston City Hospital and 
the Department of Medicine, Harvard Medical School 

1 Jones, C M, and Minot, G R Infectious (Catarrhal) Jaundice An 
Attempt to Establish a Clinical Entity , Observations on the Excretion and Reten- 
tion of the Bile Pigments, and on the Blood, Boston M & S J 189 531, 1923 

2 Thewhs, Ethel, and Middleton, W S The Leukocytic Picture in Catar- 
rhal Jaundice (Cholangitis), Am J M Sc 169 59, 1925 

3 Lawrence, J S , and Huffman, M M An Increase in the Number of 
Monocytes in the Blood Following Subcutaneous Administration of Yellow Phos- 
phorus in Oil, Arch Path 7 813 (May) 1929 

4 Lawrence, J S , Huffman, M M , Jones, Edgar, Maddock, S J, and 
Nowak, S J G Variations in the White Blood Cells Associated with Experi- 
mental Obstructive Jaundice, to be published in the March issue 

5 Holt, R B Effect on White Blood Cells m Rabbit by Ligation of Com- 
mon Bile Duct, Proc Soc Exper Biol & Med 24 974, 1927 
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clinically in a series of patients with jaundice of various types and 
experimentally in animals by means of injection of liver inti aperitone- 
ally, by treatment with vaiious substances known to be toxic to the 
livei, and by pioduction of complete and paitial bihaiy obstruction An 
inciease in the nunibei of ciiculating monocj'tes has been found follow- 
ing the injection of phosphorus subcutaneously and of liver mtrapento- 
neally and also in biliai}? obstruction The most sti iking instances of 
this weie found in animals treated with phosphorus 

The next general mode of attack on the problem has been by changes 
in the vascular supply to the liver A senes of dogs has been studied 
as legards their white blood cell formulas following the production of 
Eck fistula with and without splenectomy and also following leverse 
Eck fistula Simple Eck fistula has been associated with marked 
increases in the number of circulating monocytes Splenectomy com- 
bined with Eck fistula has produced less striking increases in the num- 
ber of monocytes, wheieas reverse Eck fistula has been associated with 
increases of about the same degree as those found following control 
operations of vaiious sorts 

METHODS 

The data reported in this paper are based on observations made on twenty-one 
dogs, eight of which were used for control operations One of these (dog 13) 
was used first as a control and later was subjected to an Eck fistula operation 
Dog no 14 was also used as a control and later for Eck fistula plus splenectomy 
Unfortunately, following the second operation this animal developed septicemia 
and could not be included in the series of dogs on which Eck fistula and splenectomy 
had been done 

All differential white blood cell counts were made bj' the supravital method with 
neutral red In practically every instance, 200 cells were counted In a few cases, 
fixed preparations were made and studied with Wright's stain A sufficient 
number of preliminary total and differential counts were made to establish the 
normal values for each dog prior to operation In general, all blood counts for a 
dog were made at approximately the same time of the day The animals were 
divided into the following groups 

Group 1 — Classic Eck Fistula — The five animals of the group with classic 
Eck fistula had been operated on by the cutting string technic invented by Fischler 
and later modified by Fishback ‘ 

Group 2— Eck Fistula until Splenectomy —The group in which Eck fistula and 
splenectomy had been performed consisted of four animals The operation differed 
from that used for group 1 only in that at the completion of the anastomosis the 
spleen was removed The splenectomy was performed by ligation of the splenic 
artery and later clamping and dividing of the pedicle 

6 Fischler, F , and Schroder, R Eme emfachere Ausfuhrung der Eck’sehen 
Fistel, Arch f exper Path u Pharmakol 61 428, 1909 

7 Fishback, F C Anastomosis of Portal Vein with Inferior Vena Cava 
A Thoroughly Tested and Satisfactory Method of klaking an Eck Fistula, Ann 
Surg 86 436, 1927 
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Group 3 — Revet sc EcL Ftsiiila — The term “reverse Eck fistula,” apparently 
coined bj Mann,® refers to an operation which dififers from the classic Eck 
fistula operation only in that the inferior vena cava is tied off cephalad to the lumbo- 
adrenal vein thus forcing all the blood from the rear portion of the body, as well as 
the portal blood, to pass through the liver The operative technic is in other 
respects esscntiallj" the same as that for Eck fistula There were five animals m 
this group 

Group 4 — Conti ol Opciation^ — Eight dogs were used for control operations 
In two of these, one femoral artery and vein were sewed together by a row of 
continuous sutures, from 5 to 6 cm long The needle penetrated the lumina of 
both ressels with each stitch One animal (dog no 20) had a single line of con- 
tinuous sutures placed m the inferior vena cava so as to make a little tuck m the 
wail of about the same length as that necessary for the formation of an Eck 
fistula Another animal (dog no 8) had the first part of the operation producing 
Eck fistula performed , that is, the posterior suture line was inserted as well as the 
cutting thread At this point, a hole was torn m the portal vein This was closed, 
the cutting thread divided and removed and the abdomen closed Two dogs 
(dogs no 13 and 14) were subjected to simple laparotomies m which an abdominal 
incision equal m length to that used for the Eck fistula was made The abdomen 
was kept open for eighty minutes (a period roughly equivalent to the average time 
for the production of an Eck fistula) and closed with the usual technic The last two 
dogs in the group (dogs no 10 and 11) had partial ligation of both the portal 
vein and the inferior vena cava In this partial ligation, suggested originally by 
Markowitz ^ as a method for total hepatectomy, both vessels were tied off in such 
a way that about four fifths of the lumma were occluded 

Following operation, daily total and differential white blood cell counts were 
made for all the dogs, with a few exceptions After the first five days following 
operation total and differential counts were made at varying intervals (from one to 
twenty-three days) The longest time that any dog was studied was US days 
(dog no 1) For this animal, twenty-seven different white cell counts were made 
after operation during a period of 106 day's The shortest period of postoperative 
study was five days (dog no 18) The smallest number of white blood cell counts 
and supravital differential counts after operation was five (dogs no 18 and 2) The 
greatest number was twenty'-seven (dog no 1) 

The animals were not put to death at the end of the period during which the 
blood was studied, but were kept alive for use m other experiments One dog sur- 
vived the Eck fistula operation for 202 days, at the end of which time it was in a 
moribund condition and was killed Complete postmortem studies of the animals 
used in this study have not been made 

Determinations of the oxygen capacity of the blood by means of the Van Slyke 
method were made before and after operation in five of the dogs (dogs no 20, 13, 
14, 16 and 15), and after operation m six additional dogs (dogs no 9, 8, 6, 7, 
17 and 19) 

A variety of types of dogs, both male and female, were used Two pregnant 
dogs were included m the series Dog no 9 gave birth to a litter of puppies fifteen 
days after an operation in which the femoral artery and vein were sewed together 
Dog no 21 was found to have one full term viable puppy in utero at operation 
This was removed by cesarean section before the reverse Eck fistula was made 

8 Mann, F C Studies m the Physiology of the Liver I Technic and 
General Effects of Removal, Am J M Sc 161 37, 1921 

9 Markowitz, J , and Soskin, S A Simplified Technique for Hepatectomy 
Proc Soc Exper Biol & Jiled 25 7, 1927-1928 
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RESULTS 

All figuies, unless otherwise specified, aie for the aveiage counts 
made on each of the first five days following operation The maximal 
number of monoc 3 des was found m this mtenal in all but three 
instances (dogs no 4, 5 and 15) The maximal number of monocytes 
in dog 4 was found on the sixth day, but no blood count had been made 
on the fifth da)’- In dog no 5 there was only a slight rise in monocytes 
before the fifth day, but it became more definite after the sixth day 
In dog no 15, the peak of the monocyte rise came on the seventh day, 
but there was also a definite rise during the five day period The 
data for each of the groups have been collected sepaiately 

Group 1 — Classic Eck Fistula — 1 The piincipal average opeiations 
as regal ds the white blood cells of this group of five dogs were The 
total number of white cells per cubic millimeter inci eased, on the aver- 
age, from 12,263 to 26,547 (116 4 per cent) The smallest increase 
was in dog 4, m which the preoperative total aveiage count per cubic 
millimetei was 9,450 and the postoperative average total count was 
11,817 (25 0 per cent) The counts for the other four dogs of the 
gioup were consistent 

2 The neutrophils increased in number tremendously, the average 
pieopeiative number per cubic millimeter being 7,833 and the average 
postoperative number per cubic millimeter, 20,372 (160 1 per cent) 
Dog 4 was the only one the count for which was not consistent, it 
showed a postoperative increase of only 2,254 neutrophils per cubic 
millimeter (fiom 6,376 to 8,630) 

3 The eosinophils decreased in numbei The gieatest average pei- 
centage decrease was in dog no 4 (89 3 pei cent) The maximal aver- 
age decrease in actual number was in dog no 13, and was 2,789 pei 
cubic millimeter (73 9 pei cent) The average normal number per cubic 
millimeter for the group was 1,312, and the average postoperative num- 
ber was 468, a drop of 64 3 per cent 

4 The aveiage number of lymphocytes per cubic millimeter dimin- 
ished slightly following operation (24 6 per cent), the preoperative value 
being 1,384 and the postoperative value being 1,043 This reaction 
was not constant Two of the dogs showed practically no change 
(nos 1 and 15) Two others (dogs no 3 and 4) showed only a slight 
drop, and the remaining animal (dog no 13) had an appieciable post- 
operative drop 

5 There was a marked increase in the number of monocytes in the 
blood following operation The average normal value per cubic milli- 
meter for the group was 1,615, whereas the aveiage value following 
operation was 4,475 This is an increase of 177 1 per cent All the 
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animals of the group showed an increase in the number of the monocytes 
postoperatu elv but the greatest increases were in dogs no 1, 3 and 15, 
the last animal shouing an increase of 284 6 per cent (from 1,695 to 
6 519 per cubic millimeter) Dog no 4 was not studied on the fifth 
da} , and had shown onh a slight increase prior to this On the sixth 
and seA enth da} s however it showed an increase commensurate with 
the increases in the other dogs in this group Dog no 13 had low 
A alues for monoc} tes throughout a period of seven days after operation, 
the highest \alue being 2 961 per cubic millimeter on the second day 
after operation This dog had pre\ lously been used for a control opera- 
tion in uhich a sunple laparotom} with exposure of the inferior Aena 
ca\a and portal lein was done Blood counts were made on dog no 1 
for 106 da} s after operation The monoc}lic cuiwe gradually returned 
toward the normal and by the thirty-third day had reached approxi- 
mately the basic le\el at wdiich it remained The maximal level was 
maintained fairh constantly for fourteen da}s Dog no 3 was killed 
on the nineteenth da} after operation on account of distemper which 
w'as first noticed nine da\s after operation 

A on the chart shows the postoperatu e aierage percentage vana- 
tions of the number of the wdiite blood cells in the dogs m wdiich Eck 
fistula operation had been performed 

Group 2 — Eck Fistula zvitJi Splenectomy — The principal observa- 
tions wuth regard to the wdiite blood cells in the four dogs of this group 
were 

1 An increase m the total number of white blood cells following 
operation The average normal number per cubic milluneter was 13,293 
as against 26 480 following operation (99 2 per cent) All the dogs 
reacted consistent!} m this w'ay 

2 The number of neutrophils was considerably increased, the nor- 
mal a\ erage per cubic millmieter being 9 202 and the postoperatl^ e 
a^erage being 22 506 (an increase of 144 5 per cent) 

3 A drop of 44 3 per cent occurred in the eosinophils the average 
normal value per cubic millimeter being 971 and the a\ erage post- 
operatne value being 541 There was a well defined drop in three of 
the four dogs (dogs no 6, 7 and 16), but m the fourth animal (dog 
no 5) the a^ erage postoperatu e value was slightly higher than the 
normal This animal howei er show^ed a marked drop in the eosinophils 
immediately after operation none being present in a count of 200 wdiite 
cells on the second day after operation 

The number of hmiphoc} tes decreased from 1 339 to 644 per cubic 
millimeter (51 9 per cent) Dog no 5 show^ed the smallest drop (10 4 
per cent) Each of the other dogs showed an appreciable postoperative 
drop 
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The number of monoc}tes mci eased from 1,639 to 2,595 per cubic 
millimeter (58 3 per cent) The greatest average percentage increase 
was shown by dog no 7 (1013 pei cent), in this dog, the aveiage 
normal value pei cubic niillimetei was 1,904, and the aveiage post- 
operative value was 3 832 The highest single postoperative value foi 
monoc} tes was 6,962 pei cubic milhmetei in dog no 6 on the third day 
after operation One of the dogs in this gioup (no 16) showed an 
actual a\erage diminution in the numbei of monocytes of 29 7 pei cent 

B on the chart shows the postopeiative aveiage percentage variations 
in the number of the white cells of the dogs subjected to Eck fistula 
and splenectom} 

Group 3 — Reverse Eck Fistula — ^The essential white blood cell 
obsei rations m the five dogs of this group weie 

1 There was an increase in the aveiage total numbei of white cells 
to 89 6 pel cent The aveiage preopeiatne numbei pei cubic millimetei 
•was 14 067, and the aveiage postoperative number was 26,679 Each of 
the dogs showed an inciease 

2 The number of neutiophils was inci eased from 9 670 pei cubic 
millimeter before operation to 22,481 per cubic millimeter after oper- 
ation This increase was manifest m ever\ dog 

3 A consistent postoperative diminution in the numbei of the 
eosinophils occurred the average drop being 57 1 per cent 

4 The average Aalue for the lymphocjtes following operation w^as 
almost the same as that piior to operation, a di op of 9 6 per cent being 
noted The i espouse heie was not consistent twm of the dogs (dogs 
no 2 and 21) showing a definite increase and the otheis a diminution 

The number of monocj'tes per cubic millimeter increased from 
1 496 before operation to 2,306 after operation (541 per cent) 
Dog no 17 show'^ed the gieatest a^'^eiage peicentage inciease (90 3 per 
cent), the aveiage preopeiative number per cubic milhmetei being 1 293 
and the average postopeiatne numbei being 2 460 The i espouse of the 
monocytes was remarkably constant m all of these animals Only one 
ver}’’ high value (5,408 pei cubic millimetei) w'^as noted This occurred 
m dog no 18 on the fouith postopeiative day but was not maintained 
The next highest value was 3,720 per cubic millimeter in dog no 17 on 
the thud da} after operation 

C on the chart show^s the postoperative average percentage sana- 
tions in the number of the white cells of the dogs sMth reverse Eck 
fistula 

Group 4— Conti ol Opeiafions—Tvm of the control dogs (dogs no 
13 and 14) had had simple laparotomies pei formed on them Each 
show’'ed a mild postopeiative leukocj'tosis The average increase in the 
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total nunibei of white cells was 41 8 pei cent The aveiage inciease in 
the number of neutiophils was 76 5 pei cent The diop in eosinophils 
was of the same degiee as that m the dogs of the othei thiee gioups 
(50 8 pel cent) Theie was piacticall} no change in the numbei of 
l 3 'mphoc}tes befoie and aftei opeiation The monoc}tes had an average 
value pel cubic milhmetei of 1,403 before opeiation and of 2,344 aftei 
opeiation This lepiesented an mciease of 67 1 pei cent D on the 
chait shows the aveiage peicentage vaiiations in the numbei ot the 
white blood cells of dogs aftei simple lapaiotoiu} 

Two dogs (dogs no 9 and 12) had a line of continuous sutuies 
sewed between the femoial aiteiy and vein The) showed no changes in 
the total 01 neutiophihc counts be)ond noimal limits The numbei ot 
eosinophils diopped 29 1 pei cent The numbei of hmphocytes uas 
depiessed in both dogs, the a\erage diop being 48 9 pei cent The 
numbei of monoc)tes inci eased fiom 2,250 to 2 641 pei cubic milhmetei 
(17 3 pel cent) 

One dog (dog no 20) had a midline incision made of the length of 
the usual Eck fistula A low of continuous sutuies vas then placed m 
the infenoi ^ena cava so as to make a little tuck in the ^essel wall, 
but not sufficient to dimmish appreciably the size of the lumen The 
location of this tiauma to the vessel wall was the same as that in which 
an Eck fistula is made This dog showed a well maiked neutrophilic 
leukoc)tosis, the total numbei of white blood cells being inci eased 102 8 
per cent and that of the neutiophils 278 3 pei cent The numbei of 
eosinophils dropped 51 4 pei cent and that of the hmphocytes 50 1 pei 
cent The numbei of monocytes per cubic milhmetei was inci eased 
from 2,078 to 2,558 (23 1 pei cent) 

Two dogs (dogs no 10 and 11) had hgatiiies placed aioiind the 
poital vein and the mfeiioi vena cava so as to occlude appioximatel) 
foiii fifths of the liimina These showed an aveiage mciease in the total 
white cell count of 61 1 per cent and an aveiage mciease in the numbei 
of neutrophils of 107 6 pei cent The numbei of the eosinophils 
diopped 79 1 pei cent and that ot the lymphoc)tes 27 0 pei cent Both 
these animals reacted alike as i eg aids the afoiesaid elements, but the) 
dffieied m their monocitic i espouses In dog no 10 theie was an avei- 
age postopeiative diop of 12 5 pei cent and in dog no 11 an aveiage 
increase of 94 pei cent The highest value foi monoc^tes in dog no 11 
was 4 862 pei cubic milhmetei on the second dav aftei opeiation The 
average value foi the five days aftei opeiation was 3,649 pei cubic 
milhmetei Both these animals had total hepatectomies latei 

The lemammg dog of the contiol gioup (dog no 8) leceived marked 
intravascular trauma to both the \ena cava and the poital vein This 
animal showed a well maiked neutrophilic leukoc\tosis with a tre- 
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inendous drop in eosinophils (892 5 per cent), a moderate drop in 
Iymphoc}'tes (57 7 per cent) and a rise in monocides commensurate 
with that seen in dogs with Eck fistula (182 9 per cent) On account 
of this response, the animal was killed on the twentieth day after 
operation The most interesting observation at autops}*- was the gross 
ewdence of injury to the intima of both the inferior vena cava and 
the portal vein No actual blood clot was seen, but histologic section 
of the vessel m this area showed evidence of an old blood clot The 
lymph node normalh found lateral and slightly dorsal to the porta] 
vein was somewhat enlarged and hard There was no positne evi- 



The a-verage percentage rariations in the number of white cells of dogs follow- 
ing different operations A, following the production of Eck fistula , B, following 
remoi'al of the spleen and the production of an Eck fistula, C, following production 
of reverse Eck fistula, and A following simple laparotomj 


dence of obstruction in either vessel at this time, but the gland was so 
situated that it could have produced obstruction had it been swmllen 
at any time previously 

To sum up, there was onl)’" one dog of this group of eight control 
animals (dog no 8) that show^ed an increase in monocytes of the same 
order of magnitude as that found in dogs with Eck fistula This group 
as a wdiole show'^ed less leukoc^’tosis than the animals with either the 
classic or the re^ erse Eck fistula 
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Oxygen Capacity — The aveiage oxygen capacit} for six dogs piioi 
to operation was 22 06 volumes per cent The average oxygen capacity 
for two dogs (dogs no 13 and 15) was 22 28 volumes pei cent befoie 
operation and for the same animals on the second day aftei opeiation it 
was 23 40 volumes per cent An aveiage based on one determination 
for dog no 13 on the sixth postoperative day and one for dog no 15 
on the fourth postopeiative day was 23 48 volumes pei cent 

The preoperative oxygen capacity of dogs no 14 and 16 aveiaged 
23 73 volumes per cent After these dogs had been subjected to Eck 
fistula and splenectomy, they showed an a\eiage oxjgen capacity (one 
sample on the third and one on the sixth postoperative day) of 22 47 
volumes per cent 

COMMENT 

The most outstanding result in this series of investigations was the 
marked increase in the nmiiber of the monocytes per cubic millimeter 
of the circulating blood following Eck fistula The response was con- 
stant m four of five animals The fifth dog had had a pievious 
laparotomy, which may ha\ e influenced the reaction to some extent 

Various possibilities arise when one considers the cause of this 
monocytic response One of the simplest explanations is that the spleen 
normally adds a number of monocytes to the portal circulation, and 
that these are then filtered off by the li-ver The recent work of 
Menkm showed that the spleen may add an appreciable number of 
“mononuclears” to the general circulation under the influence of short 
faradic stimulation Further, Witts and Webb reported that mono- 
cytes and tymphocytes are “much more numerous” in the splenic pulp 
than in the circulating blood Hence, it seems reasonable to assume 
that the spleen may be partly responsible for this increase in the number 
of monocytes Further, m support of the assumption are the results 
which we have obtained in dogs following splenectomy combined with 
Eck fistula The average percentage increase in the number of circu- 
lating monocytes m the dogs of this latter group was approximately 
one-third that found in the dogs with Eck fistula alone However, 
the response following Eck fistula and splenectomy w'^as too irregular 
to allow any positive assertions to be made in regard to such a small 
series of animals In conformity with the second part of the explana- 
tion, namely, the assumption that the liver normally filters off a 
number of monocytes fiom the portal blood, aie the results obtained 

10 Menkm, Valy The Effect of Splenic Contraction Induced by Faradic 
Stimulation on the Leucocyte Level of the Splenic Vein, Am J Physiol 88 737, 
1929 

11 Witts, L J, and Webb, R A The Monocytes of the Rabbit m B Mono- 
cytogenes Infection A Study of Their Staining Reactions and Histogenesis, 
J Path & Bact 30 687, 1927 
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after the production of a reverse Eck fistula The observations in 
this group of animals as regards the number of circulating monocytes 
were remarkably constant, and, in no instance, was there a rise com- 
parable to that found in dogs with Eck fistula It is, of course, well 
appreciated that the expeiimental data presented heiewith do not justify 
the presentation of the foregoing explanation in more than a purely 
speculative way 

Another possibility is that the spleen adds normally to the poital 
circulation some substance capable of causing an overproduction of 
monocjtes, and that the action of this substance is ordinarily counter- 
acted by passage of the substance through the livei A similar sub- 
stance might enter from any other portion of the poital system In 
this connection, the question of the food and, hence, of the products of 
digestion present in the portal blood may be of considerable importance 
It ma}^ be that only ceitam articles ot food are associated with a marked 
monocytic i espouse following Eck fistula m dogs We have not investi- 
gated this side of the pioblem, since all the dogs used by us were fed 
with a milk and meat diet following operation Again, changes m the 
structure and function of the liver after Eck fistula may cause changes 
elsewhere in the organism, and monocytosis might result from these 
changes Removal of the spleen at the time of operation might in 
some way counteract the tendency to production of monocytes 

One obvious possibility in the case of the dogs with Eck fistula 
was that injury to the intimal wall caused the monocytic response 
The five dogs with reverse Eck fistula, however, had exactly the same 
amount of intimal damage, but m these dogs the blood was shunted 
to a large extent through the liver, and it would be impossible to 
saj- that this did not counteract any tendency to monocytic response 
which might have occurred That this was not the case, however, is 
indicated in dog no 20, which had a laparotomy with intravascular 
tiauma to the vena cava There was only a slight monocytic rise in this 
dog, the increase being less than in two dogs with simple laparotomies 
Further in support of the idea that extraportal intimal damage was 
not the cause of the appearance of the monocytes m increased numbers 
m the peiipheial cn dilation were the results in dogs no 9 and 12, in 
both of which the femoral vein and arteiy of one leg were traumatized 
without any marked rise in the number of monocytes in the blood The 
marked increase in the number of the circulating monocytes in dog no 8 
seems to be explained, possibly, by the enlarged gland between the 
poital vein and the inferior vena cava This may have produced some 
degree of obstruction to the flow of blood through the portal vein 
The failure to show any increase in the numbei of the monocytes m 
one of the dogs (dog no 10) following partial ligation of the inferior 
v^ena cava and the portal v^ein is additional evidence against intimal 
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damage being responsible for the use in the number of the monocytes 
The moderate monocytosis in the othei dog with partial ligation of 
both veins is to be expected m such opeiations, as it is possible that, 
in this animal, obstiuction to the poital blood flow may have been 
gi eater than to the flow m the vena cava, in which case we should 
ha\e had a viitual Eck fistula The evidence seems to show that 
intimal damage was not lesponsible for this reaction on the part of 
the monocytes 

In ordei to show that opeiatioii alone was not the cause of the 
inciease in the numbei of monocytes, two dogs (dogs no 13 and 14) 
were studied following simple lapaiotomy Theie was some mciease in 
the monocyte count, but this mciease was of about the same degree as 
that found in the dogs with leverse Eck fistula, and those in which Eck 
fistula and splenectomy had been peifoimed It was not comparable 
witb that seen in tbe dogs with Eck fistula 

The degiee ot anemia was in\estigated by means of Van Shke 
determinations of the 0x3 gen capacity of the blood of some of the dogs 
The blood foi the detei mi nations of 0x3 gen capacity was obtained 
tiom one to eight days aftei opeiation Duimg this period there was 
only slight CMdence of a diop m hemoglobin Of couise, the results 
obtained on the fiist one 01 two postopeiative days may have been 
influenced by vomiting and deh3dration, but results obtained at latei 
inteivals weie piobably not influenced by these factois Dog no 15, 
whiqh showed the highest monocytic 1 espouse of any of the dogs, had an 
oxygen capacity of 22 53 Aolumes pei cent befoie opeiation and one 
of 2193 volumes pei cent on the fouith day aftei opeiation Theie- 
fore, the response cannot be explained 1)3' anemia Further, if the 
increase m the numbei of the monocytes had been due to anemia, 
the marked response of this type should ha\e occuired m the 
dpgs and guinea-pigs with complete biliar3' obstiuction lepoited by 
Lawience and his associates ‘ 

Explanation of the monoc3'tosis as secondaiy to the neutiophihc 
leukoc3'tosis is not possible, since the monocytic response is out of 
pioportion to the neutrophilic Moieovei, the dogs with Eck fistula 
plus splenectomy and those with leveise Eck fistula had appioximately 
the same neutrophilic leukocytosis as the dogs with Eck fistula 

The postoperative diminution m the numbei of the eosinophils is 
worthy of comment This was constant for each gioup of animals 
The only exception was dog no 8, m which theie was a gieat diop 
(892 5 pel cent) The aveiage percentage diminution vaiied between 
29 1 and 79 1 Tins lesult has been noted previously by Kiumbhaar 
and moi e recently by Lawrence and his associates * It is not a 

12 Krumbhaar, E B Observations on the Nature of Postoperative Leuco- 
C 3 ^tosis in the Dog, Ann Surg 66 133, 1917 
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specific response, but seems to be due to the operation The extent 
and seventy of the operation may have some efliect on this response, 
as the least drop occurred in the two dogs with traumatized femoral 
artery and vein 

The response of the lymphocytes was in the same general direction 
as that of the eosinophils There was not as much constancy in the 
lymphocytic leaction as there was in the eosinophilic, however It is 
worthy of note that there was a greater average percentage diminution 
of the number of lymphocytes in the dogs with Eck fistula and Eck 
fistula plus splenectomy than in those with reverse Eck fistula and 
simple laparotomy Since the reaction was inconstant and since there 
was a commensurate decrease in the number of lymphoc)tes in some of 
the control dogs (i e , those with partial ligation of the inferior vena 
cava and portal vein and those with traumatized femoral artery and 
vein and the animal with a traumatized inferior vena cava), one must 
be careful in drawing any conclusions from their responses On the 
other hand, the decrease in the number of lymphocytes in the dogs with 
Eck fistula and in those animals in which Eck fistula and splenectomy 
had been performed is well m accord with previous obseivation in 
patients with catarrhal jaundice^® 

SUMMARY AND CONCLUSIONS 

Monocytosis of marked degree occurs in dogs within the first week 
following Eck fistula Splenectomy done at the same time as the Eck 
fistula tends to prevent this monocytosis Dogs with reverse Eck fistula 
do not show this monocytic response Intimal damage, anemia and 
operation are not the responsible factors 

A diminution of the number of eosinophils in the blood of dogs 
follows operations of various types on the vascular system The 
average number of the lymphocytes is constantly diminshed in such 
dogs 

Possible theoretical explanations of the monoc}dic response after 
Eck fistula are offered 

13 Jones and Minot (footnote 1) Thewlis and Middleton (footnote 2) 



GIANT CYST OF THE ANTERIOR ABDOMINAL AVALL 

URACHUS CYST OR EN ICROCV STOIM A ^ * 

ANN/V ALMQUTST 

STOCRITOIM, SWEUIN 

The case to he descnhed foinis an addition to the not gieat luimhei of 
cases of cysts of the anteiioi abdominal wall which have alieady been 
discussed and classified 

REPORT or CASE 

The cyst was found in a man, aged 70 wlio had been ill for about two years, 
with increasing swelling of the abdomen He had felt only a little discomfort 
from It He had grown shglitly tliinner On May 1, 1928, he fell down m the 
street, and as he could not get up again, he w'as taken to the hospital 

On admission, the patient presented cardiac arrhythmia, with dull sounds, but no 
murmur The respiratory oigans w'cre normal The abdomen W'as greatly dis- 
tended bv fluid The urine was acid and flak\ Tlic result of the Heller test w'as 
negative 

A 1 iparocentesis was performed, May 2 Only a few' cubic centimeters of 
thick, brown fluid was obtained On account of its density, the fluid did not 
run out 

A laparotoni} was perfoimed, Ma\ 4 (Dr E Edliolm) After a “gridiron” 
incision of McBurney, one entered a cyst, from which 20 liters (20,000 cc ) of 
partly creamlike, partly thinly flow'ing, brownish-yellow fluid was tapped This 
piocedure w'as followed by extirpation of part of the cvstic wall including a string- 
like formation 

Histopathologic Eiaiinnalion (Hcnschcn) — The specimen consisted for the 
most part, of an incgular, dense, fibrous, hyaline, \asculai and partly necrotic 
mass of tissue, rich m crystals of cholesterol Here and there on the surface and 
in the interior could be seen simple cylmdne epithelium, with goblet cells — prob- 
ably entodermeystoma The string contained abundant clastic tissue and muscular 
fibers, cut lengthwise, it may have been an obliterated wesscl 

Couise — After the operation, the patient recovered temporal ily, but tension 
gradually recurred in the cyst, which kept increasing, so that by June 5 there was 
a question of repeating the drainage The general condition of the patient, how- 
ever, did not allow an operation to be performed During the final dajs, there 
was rapid deterioration The patient died, June 6, 1928 

Clinical Diagnosis — Cysta abdoininahs (enterocystoma^ pancreatic cyst^), 
arteriosclerosis, bronchopneumonia (^) 

Poshnoi tem Examination — Autopsy w'as performed, June 8, by C F Ulfsparre 
The body was that of a normally built man, the subcutaneous fat maximally 
reduced and the muscles somewhat reduced and weak The skin w’as pale and 
cachectic The thoiax was flattened from the front backward to a dish shape 
The abdomen was greatly enlarged, especially in its lower parts When the chest 

Submitted for publication, Oct 14, 1929 

From the Pathological Department of Karohnska Institute^ Professor Folke 
Henschen, director 
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was opened, the cavity was found to be abnormallj small The heart was dilated 
and weak The mjocardium was brown Slight endocarditis was present m the 
mitral ostium, and moderate atherosclerosis m the valves, coronary arteries and 
aorta Acute, somewdiat hemorrhagic pneumonia w'as found in the low'er right 
lobe The diaphragm was greatly pushed upw'ard, standing on a level with the 
third mtracostal space 

When the abdomen w'as opened, it w'as difficult to find any free space in the 
ca\ity The wdiole of the lower part of the abdomen w^as occupied bj' a large cyst, 
w'hich W’as attached to the posterior sheath of the rectus muscle In the upper 
part of the abdomen, the transversum w’as at once apparent, and w'as fixed to the 
cyst by firm adhesions There were firm adhesions every wdiere The ileum and 
jejunum w'ere much displaced, upw’ard and backwvard, to the left The colon 
ascendens with the cecum and the appendix lay immediately above the umbilical 
plane, pressed against the lateral abdominal w’all The intestines were pale and 
collapsed The cyst w'as now isolated as far as possible In doing this, parts of 
the posterior sheath of the rectus muscle w’ere taken, too The adhesions to the 
adjacent organs were cut through wuth sharp dissection The w’all of the cyst 
burst, and an attempt to close the holes bj means of Pean’s operation was a 
failure The anterior wall was therefore cut through, and the cyst w’as emptied, 
about 6 liters (6,000 cc ) at first clear jellow', later increasingU niudd 3 ’, puslike, 
thinly flow'ing fluid w'as obtained The cj’st was taken out together w ith the pelvic 
organs and examined more closelj It consisted of a single caviti, firmlj’ attached 
to the bladder The wall W'as about 1 cm thick, rather dense, especiallj’ tow’ard 
the bladder The muscular coat of the bladder seemed partly to pass over directly 
into that of the C 3 ’st On its interior surface, the w’all W’as covered with flak}’, 
greasy matter In the upper part of the cavitv, m addition to the whitish-yellow 
greasy coat, the wall show'ed knobb 3 ' protuberances The bladder, cut open, was 
shown to be somew’hat inflamed Somewhat to the right of the median line, in 
the upper part of the bladder, a little funnel-hke dnerticulum was found There 
W’as Indrocele of the left testis, the right testis show'ed fibrous coniersion In 
the mucous membrane of the stomach were a number of polj’ps of the usual 
appearance There w as nothing remarkable about the pancreas In the gallbladder 
were a number of gallstones, the gallbladder ivas shrunken, its w’all thickened 

Pathologic Anatomic Diagnosis (Henschen) — Degeneratio fusca and dilatatio 
cordis, endocarditis chronica lerrucosa mitrahs, cardioarteriosclerosis, pneumonia 
haemorrhagica lobi inferioris dextris, cysta niacliA (6,000 cc) , h 3 'drocele testis 
simstns and fibrosis testis dextris, pohposis ventriculi aclculi \esicae felleae, 
cholec} stitis chronica retrahens 

Specimens Pi esei ved — O st , urinary bladder , rectum 

Macroscopic Examination — The specimen obtained at operation, by excision 
from the wall of the ci’st, after being preserved seieral months in alcohol, con- 
sisted of a hard mass, in which one could distinguish only a number of irregu- 
larities on the internal wall, together w’lth a peculiar cordlike growth about 
OS cm thick in cross-section, w’hich, everj thing taken into consideration, seemed 
to have been fastened at one end to the inner surface of the w’all 

The specimens obtained at the postmortem examination, preserved m a solution 
of formaldeh} de, ivere the C 3 st and the urinary bladder, together with the ureters, 
and the rectum On closer stud 3 ’, the cjst ivas seen to be pear-shaped, its greatest 
diameter being about 30 cm The rapidlv narrow'ing point, directed caudall}’, w’as 
squeezed down m the median line with a funnel-hke depression, betw’een the 
bladder and the rectum into fossa douglasi It ended blindly here on a lei el w ith 
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the upper honzonttil edge ot the trigoninn lieutatidi, coriesponding in the rectum 
to a distance of 5 cm from the annulus hacmorrhoidalis The c}st was only 
loosely attached to the rectum, but uas firmly fi\ed to the posterior wall of the 
bladder The connection ^Mth the latter was still further strengthened by the 
powerful bundles of muscle which somewhat to the right of the median line 
continued from the w'all of the bladder, in front of the funnel-likc diverticulum 
of the vertex, up o^er the w'all of the c\st The muscular bundles were accom- 
panied by powerful vessels Along each side of the wall ran the two ureters 
Moreorer, on the w'all could be seen the remnants of adhesions to the adjacent 
organs (see the account of the postmortem examination) The wall was from 
2 to 5 mm thick, except the part just abo\e the bladder, where the muscular 
coat lent it a thickness of about 1 cm The caMty was enclosed everywhere by a 
dense membrane, which was coated inside wuth greasy matter In the upper part, 
clustered together on a space of about 1 square decimeter, a multitude of papil- 
lomatous grow'ths w'ere found, some of them the size of pigeon’s eggs, as well 
as a number of peculiar shreds, which were hanging loose in the cavity On the 
right side, was an extensile induration which, on account of the occurrence of 
more abundant blood pigment, was assumed to be the scar of the operation On 
the inner surface of the induration, a cartilaginous formation was found, which 
had a point, shooting out into the cist’s cavitj It may possiblj have something 
to do with the “cord” that was remoied bi excision 

Mjci oscoptc Examination of the Specimen Obtained at the Opetation — Two 
different sections ivere prepared from the ivall itself, as well as one from the 
“cord” In one section the wall, as a ivhole, ivas clothed with mucous membrane 
Here the wall ivas formed of loose fibrillar connective tissue, rich in nuclei and 
containing necrotic matter here and there Bi the use of Weigert’s stain for 
elastin, abundant elastic tissue was shown, especiallv in a layer immediately 
beneath the epithelium The tissue w'as interlaced with large blood-filled lessels, 
and in one place much hemorrhage was seen Small accumulations of hmpho- 
cytes W'ere found everj where The mucous membrane (fig 1 /I) formed 
numerous papillae, of w'hich a part w'cre long and narrow', w'lth onlj' a thin 
septum of connective tissue, while others had a lascular stroma that pushed out 
the mucous membrane causing different formations 

The epithelium of the mucous membrane w'as cylindnc, w'lth goblet cells appear- 
ing abundanth here and there (fig B) It w'as rather irregular Alternating with 
stretches of simple epithelium, areas occurred having nuclei in several laj'ers and 
indications of stratified epithelium Both in the papillae and betw'een them were 
numerous glandular crypts A number of cells had lost the tjpical cjhndric form, 
this W'as especially the case on the vertex of manj papillae, where the epithelium 
looked as though it had been transformed into cuboidal cells The nuclei, generallj 
speaking, lay near the base, and, in some places, like the rest of the cells, took an 
oblique position m regard to the axis of the papillae Vacuolated cells recurred 
everyw'here m the mucous membrane , in a number of the papillae, the connective 
tissue had undergone mucous degeneration The mucous fluid betw een the papillae 
contained red blood corpuscles and leukocytes 

The other section from the w'all consisted partly of a necrotic, hj'alme mass of 
tissue, W'lth abundant crystals of cholesterol In the center of this mass, a hollow' 
W'as seen, w'hicli was coated w'lth epithelium of the same kind as that m the large 
cjst Proliferation, however, had not been so great here, for the epithelium was 
more regular and the w'all, w'lth the exception of a limited space w'here the papil- 
lary structure reminded one of that of the large cyst, w'as furnished with only 
solitary, insignificant elevations On the surface of the wall, the mucous mem- 





A Section from the cyst wall showing various papillomatous 
B The irregular C3 hndric epithelium of the papillae with goblet cells 


formations 



ALMQUlSl—CYSr OF ABDOMINAL IV ALL 


477 


branc icmainecl on a hUlc space only In the centet, il consisted of low, cyhndric 
epithclnim, winch along the sides made way for cnboidal and flat epithclnim, and 
soon ceased altogethci Whether this cavity, which was visible to the naked eye, 
should be interpreted as a part of the large cyst or as an independent growth must 
be left undecided 

The cordhke growth consisted, extcinally, of a layer of hyaline connective tissue 
with crystals of cholesterol Inside this were plain muscular fibers enclosing a small 
portion of bj aline, vascular connective tissue In the muscles, a layer of longitudi- 
nal fibers could be distinguished, and inside this, a layer of circular ones, which was 
abundantly interlaced with -elastic tissue On account of the almost complete 
absence of muscular fibers in the evst otherwise, and because of the characteristic 
stratification in the cordhke growth, the latter was piobably an obliteiatcd vessel 
At the microscopic examination of the wall of the cyst as it appeared after the 
postmortem examination, the presence of an epithelial coat could not be seen 
anjwhcie, although sections from a large numbci of parts of the wall were 
examined This seemed to indicate that the epithelium had completely disap- 
peared The papillomatous protuberances in the upper part consisted of necrotic 
matter, and the rest of the wall was covered with a thick layei of necrotic matter, 
too The continuity of the muscular coat of the bladder and c\st, which was 
commented on previously, was thus confirmed by the microscope through the 
presence of a thick layer of longitudinal smooth muscle fibers, which w'cic com- 
mon to both organs These, however extended only a few centimeters up the'' 
wall of the c\st In the otlier parts, no musculai fibers weie to be found 

COMHnNl 

Aftei the micioscopic examination of the section taken at the 
opeiation, the diagnosis of piobable entodei meystoma was made owing 
to the appeal ance of the cpithelmm At the postmoitcm examination, 
on account of the intimate, paitly musculai connection betyteen the 
urinaiy bladdci and the cyst, one ai lived finally at the diagnosis cysta 
uiachi The question now is, which of these diagnoses is to be con- 
sideied as having the best foundation^ 

It IS difficult to associate the dilTeient facts bi ought to light, m 
01 del to foimulatc an explanation that can be accepted without lesei- 
vation I shall theiefoic piescnt only the lesult I ai lived at m my 
attempt to clcai up the pathogenesis of the cyst, without making any 
pietension of having succeeded in solving the pioblem 

Natuially, the tough anatomic figuic — I am thinking now especially 
of the musulai continuity between the bladdei and the cyst — seems 
to speak stiongly in favoi of the cyst’s having oiiginated m the 
ui achus 

The in achus appeals as a vcntial sinus cuivmg out fiom the 
postenoi pait of the intestine, which aftei waid passes into the ento- 
deimal cloaca Aftei this has been divided m the second fetal month, 
by the septum uioiectale, into the lectum and uiogemtal duct, the 
bladdei is developed as a pait of the lattei Whcthei the bladdei, with 
the exception of the tiigonum lieutaudi, oiigmates entnely in the 
cloaca 01 whethei the ui achus possibly is included in the cianial pait 
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has not yet been established (Broinan^) The obhteiation of the 
uiachus, which sets in dtiiing the same month, is nevei complete, one 
noimally finds the canal m the lower pait, usually sepaiated fioin the 
hladdei by a fold Enclosing the canal and extending a bit above it, 
the musculai coat of the hladdei continues, with peipondeiating longi- 
tudinal fibers in the lower third pait of the uiachus (Wutz -) Besides 
this, epithelial stiands oi epithelium clothed cavities aie often found 
in the ligament, as lemmants of the canal These thiough independent 
growth can assume lathei consideiable dimensions, they often attain 
a size of fiom 5 to 6 liteis (5,000 to 6,000 cc ), and in two cases, 
desciibed by Cullen^ and by Fieer,"* i espectively , they had a volume of 
about 50 hteis (50,000 cc ) There has been great inteiest in urachus 
cysts dm mg lecent decades, and much has been wiitten about them 
(Dossekkei," Haitmann,“ Kohlfahl," Souhe,® Weiser® and many 
others) 

Besides the cystic foimation the points which the cyst now undei 
discussion has in common with urachus cysts are the preperitoneal 
position between the bladder and the navel and the connection with 
the veitex of the bladder Why it has left the couise of the uiachus 
and pushed itself down fai behind the hladdei is difficult to undei stand 
Instead of wedging itself into the pelvis, it should have taken still 
inoie of the abdominal cavity, foi there the lesistance must have been 
consideiably less 

As may be expected, most uiachus cysts aie situated on the median 
line The leasoii for the lateial dislocation, which has been proved in 
some cases, is to be sought piobably in the fact that it is not any 
lemnants of the epithelial canal itself but sinuses of the latter that have 
caused the cysts Luschka showed that the urachus canal is 
“furnished with numerous laigei or smaller sinuses, which lend it a 

1 Broman, I Normale und abnonne Entwicklung des jMenschen, Wies- 
baden, J F Bergmann, 1911 

2 Wutz, J B Ueber Urachus und Urachuscj sten, Virchows Arch f path 
Anat 92 387, 1883 

3 Cullen, T S The Diseases of the Umbilicus, Philadelphia, W B 
Saunders Company, 1916, cited by Rankin and Parker (footnote 11) 

4 Freer, A Abnormalities of the Urachus, Ann Surg 5 107, 1887 

5 Dossekker, W Klinischer Beitrag zur Lehre von den Urachuscysten, 
Beitr z khn Chir 10 102, 1893 

6 Hartmann, E Ueber Urachuscj'sten, Inaug -Diss , Halle, 1911 

7 Kohlfahl, A Ein Beitrag zur Kenntnis der Urachusresten, Inaug -Diss , 
Giessen, 1919 

8 Souhe, J Contribution a I’etude des kystes de I’ouraque, Diss , Boredaux, 

1919 

9 Weiser, W R Cysts of the Urachus, Ann Surg 44 529, 1906 

10 Luschka, H Ueber der Bau des menschlichen Harnstranges, Virchows 
Arch f path Anat 23 1, 1862 
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knott} appeal ance sometimes eien a configmation \\hich is leminis- 
cent of ail acinous gland ’ The sinuses usually touch only a part of the 
nail, are more or less pedunculated and can be completely isolated 
When making his extensne examinations on seienty-four cadaiers 
Wutz found similai sinuses in nearh a third of the cases In this 
a\, 111 my case an explanation is found for the displacement of 
the apex of the bladder to the light The position of the funnel-like 
liolloii of the cist exactli in the median line is, lion ever inexplicable 
Possibly it ma}'' depend on the circumstance that the cist during its 
iiandeiing doiin into the peliis iias foiced, on account of the small 
space there, to pursue the median line 

The difficulty of determmiiig the genesis of the cyst non under 
discussion is met iiith in the chaiacter of the epithelium The cover- 
ing of transitional epithelium possessed by the uiachus at one tune 
recurs chiefli as transitional oi flat epithelium in malfoiniations 
nhether this concerns fistulas, c\sts oi solid tumois Dm mg recent 
times lion ever, there hare been some leports of cases of a neoplasm 
liaMiig an epitbehuni nhicli bears an unmistakable likeness to the 
intestinal epithelium but nhicb in exei} other nai, points to a genesis 
from the uiachus Such is the case of adenoma uiaclii, desciibed b} 
Rankin and Parker,^ and such are the cases of adenocarcinoma of the 
urachus described by Schnarz^- Michin and Khaum Schnaiz 
placed heie too, a case of tumoi desciibed by Koslonski^® under the 
name of naiel adenoma 

Schwarz, m order to clear up the question of the occurrence of 
glands in the urachus, examined sereral urachi in numeious sections, 
but did not find any such tissue Among the glands met with in the 
bladder, some hare c^lmdiic epithelium (Rauenbusch Rauenbusch 
collected sevent}-fiAe leports of cases of caicinoma of the bladdei, of 
which tvo lesembled colloid cancel of the rectum One case, which 
under the name of ‘ bladder di\ erticle’ has recently been sent to 
Piofessor Henschen from Serafimerlasai ettet m Stockholm, piesented 
at a microscopic examination of the somewhat inflamed mucous mem- 

11 Rankin, F W and Parker, B Tumors of the Urachus, Surg Grnec 
Obst 42 19, 1926 

12 Schwarz, E Das Carcinom des Urachus, Beitr z khn Chir 78 2/8 1912 

13 illichin, W A Zur Kasuistik der aus Resten des Ductus omphalomesen- 
tencus sich entw ickelnden mahgnen Neubildungen, Virchows Arch f path Anat 
209 47, 1912 

14 Khaum, E Ueber primares Karzmom des Urachus, Wien khn Wchn- 
schr 29 130, 1916 

15 Koslowski, B S Ein Fall ^on wahrem Nabeladenom, Deutsche Ztschr 
f Chir 69 469, 1903 

16 Rauenbusch, L Ueber Gallertkrebs der Flarnblase, Virchows Arch f 
path, Anat 182 132, 1905 
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biane, which otherwise was coated with tiansitional epithelium, agglom- 
erations of transversely cut glandulai ducts of the same type as those 
in the laige intestine (As the diverliculm, as a whole, was not pre- 
served after the operation, it was not possible to study this case more 
closely) In exsti opine bladders, Endeilen often saw cyhndic epithelium 
with golbet-cells (Schwalbe^") This change in the tissue he ascribed 
not so much cells of a fetal character, as to adaptation caused by 
external nutation fiom the air, contact with clothing, etc This 
explanation does not appear to be entirely acceptable Cylmdnc 
epithelium, I suppose, must geneially be consideied as moie fragile 
than transitional In chronic inflammation, the cylmdnc epithelium, 
as IS well known, is not infrequently converted into transitional oi 
flat epithelium Another explanation is moie probable If, from any 
cause, cells belonging to an eaily embryonic stage are left lying about 
without being used for noimal development into transitional epithelium, 
it does not seem impiobable that they may follow instead the law of 
differentiation into intestinal epithelium (Schwaiz) 

If solid tumors of the tiiachus with C3dindric epithelium are of 
relatively laie occuirence, a uiachus cyst with cylmdnc epithelium is 
unique The adenomatous proliferation of the mucous membrane indi- 
cates, howevei, that m this case one is not concerned with a uiachus 
cyst in the usual meaning, but that, if it leally is a urachus mal- 
foimation, it should be classified with tumois mentioned shortly here- 
tofoie Its enormous size, which gives it a resemblance of the leal 
uiachus cyst, must be ascribed to stiong secretional activity on the pait 
of the golbet-cells A diagnosis in accoi dance with the structuie of 
the cyst should therefore evidentl}’' be as follov s adenocystoma papilli- 
sei um urachi 

Enterocystomas, according to Roth,^® aie ‘‘congenital sacs filled 
with fluid, the walls of which have, moie oi less completely, the stiucture 
of the intestinal canal ” It was Roth who first pi esented these tumors 
systematically He sepaiated them into two different groups (1) those 
which arise owing to secondary modifications in the normally disposed 
intestine, so that it becomes divided into seveial cystic foimations, and 
(2) those which depend on a piimaiily abnormal development of the 
intestine, and which are found togethei with a peimeable intestinal 

17 Schwalbe, E Die Morphologic der Missbildungen des Menschen und der 
Tiere, Jena, Gustav Fischer, 1927 

18 Tumor growth in cj’-sts having originally normal urachus epithelium has 
been described by Hoffman (Flat-Cell Cancer Through Chronic Irritation of an 
Originally Patent Urachus, Arch d Heilk 11 373, 1870) , Pendl (Colloid Cancer, 
Beitr z klm Chir 91 681, 1914) , Utterstrom and Bergstrand (Eim Fall von 
properitonealer Riesenzvste in der lorderen Bauchwand, Upsala Lakareforenings 
forhandl ETfoljd 34 1, 1928 

19 Roth, M Ueber Missbildungen im Bereich des Ductus omphalomesen- 
tericus, Virchows Arch t path Anat 86 371, 1881 
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canal The lattei gioup is clnaded into thiee subdivisions (a) cysts 
belonging to a ludimentan twin,-® (^) combined entei ocystomas 
appealing in connection with othei oiganic displacements (stiangulated 
bihai}'^ ducts and numeious gioui^s of In^ei-hke substances,-^ and (c) 
simple entei ocystomas aiismg fiom abnoimal divei ticulums of the 
intestine, most fiequently fiom the diveiliculum meckeli or the ductus 
omphalomesentei icus 

Some authois assume that theie must be embiyonic isolation of the 
intestinal epithelium to cause entei ocystomas , othei s have limited this 
assumption to include only the cysts aiismg fiom the ductus omphalo- 
mesentei icus ( Kostlivy -’- ) 

With the atiophy which the ductus omphalomesentei icus undeigoes 
at the end of the second fetal month, diffeient malfoimations can 
aiise, owing to the total oi paitial peisistence of the canal If the 
middle part of the canal is left, entei ocystomas can aiise They aie 
geneially situated on the convex side of the intestine, coiiesponding to 
the position of the ductus omphalomesentiicus, the)'^ aie subseious and 
seldom pedunculated Following secondaiy displacements, they may 
also be met with intiamesenteiically A few entei ocystomas, like the 
cyst m cpiestion, aie situated pi epeiitoneally Colmeis,-'* who made a 
comparison of thiity-nine entei ocystomas, found only foin of this type 
(von Wyss,-'‘ Rosei,-® Schaad-® and one of his own) Besides these, 
Dubs-^ lepoited one case Howevei, neithei as legaids the size noi 
as legal ds the i elation to the bladdei oi uiachus can points of compan- 
son with the one undei discussion be advanced 

However, the ductus omphalomesentei icus and the allantois he 
enclosed so near to each othei m the umbilical img that it may well be 
thought that a lemnant of the foimei at its latei development happened 
to accompany the uiachus and thus gives a specious appeal ance of 
belonging genetically to the lattei In spite of the fact that Michin 
consideied such a development of the tumoi desciibcd by him as being 

20 Scharer, in Klebs Handbuch dci speciellen pathologiscben Anatomic, 
I Ami 1, p 1013 

21 Sanger and Klopp Arch f Gynak, 1880, vol 16 

22 Kostlivy, S Ein Beitrag zur Aetiologie und Kasuistik der Mesenlerial- 
cysten, Deutsche Ztschr f Chir 91 351, 1908 

23 Colmers, F Die Enterokystome und ihre chirurgische Bedeutung, Arch 
f klm Chir 79 132, 1906 

24 Von Wyss, H Zur Kenntnis der heterologen Flimmercvsten, Virchows 
Arch f path Anat 51 143, 1870 

25 Roser, W Ueber Operation der UrachuscA sten, Arch f klm Chir 20 
472, 1877 

26 Schaad, T Ueber die Exstirpation emer Cj’^ste des Dotterganges, Kor -B1 
f ScliAveiz Arzte 16 345, 1886 

27 Dubs, J Zur Pathologic des persistierenden Ductus omphalo-entencus 
Kor-bl f schAveiz Aerzte 46 1505, 1916 
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self evident, he did not hesitate to desciibe the case as being cystadeno- 
carcinoina urachi In agi cement with the theoiy mentioned, one should, 
while avoiding Michm’s misleading terminology, considei the most ade- 
quate diagnosis to be that of enteroc)'^stoma 

The extension of the cyst down even into the fossa douglasi and its 
film fixture theie lead me, m the meantime, to touch biiefly on another 
possibility 

May it not possibly be thought that the c} st, as it is so firmly wedged 
between the oigans m the pelvis, ma}'^ have developed just here'^^ Cei- 
tamly, in such a case it should pioperly be leckoned as belonging to 
entei ocystoma, taken in the widest sense, but since with this question 
one entei s on the sphere of uioiectal fistula, it seems to me more suit- 
able to treat of it m a special division 

It appears to me not altogethei unthinkable that with the coalescence 
of the folds of the uioiectal septum oi of the septum, on one side, and 
of the cloacal membrane, on the other, on account of some obstruction, 
an epithelial germ happened to be enclosed ^^hlch afterward developed 
further In a similar mannei, lectovesical fistulas are formed, with 
this difference only, that the continuit}'^ of the epithelium covering the 
lectum and the sinus urogenitahs within a largei oi a smaller area is 
neA ei iDroken tin ough by the mesenchyme 

SUMMARY 

In a man, aged 70, a cyst of 20 liters (20,000 cc ) was met with on 
the anterioi abdominal wall having a plainly marked primal ily musculai 
continuity with the bladder and a mucous membiane coated with 
cjdindnc epithelium Thiee alternative diagnoses are offeied in explana- 
tion of Its pathogenesis machus cyst entei ocystoma oi a cjst originat- 
ing as does lectovesical fistula tin ough an incomplete septum uioiectale 



PRIMARY CARCINOMA OF THE LUNGS 

IV INTRACR VNIAL ]METASTASCS 

E M FRIED, MD 

'kiSD 

R c BUCKLEY, MD 

BOSTON 

The incidence of inti acranial metastases fiom pi unary caicinoma 
of the lungs cannot be ascei tamed, for the few available statistics 
often fail to state whether the brain m every one of the included cases 
uas examined Thus Dosquet ^ in a study inspned Lubaisch 
imestigated the neciopsy material fioin the institutes of patholog}^ at 
Kiel and Beihn, i espectivel}'’, and found metastases to the cential 
ner\ous S 3 stem in 33 of 105 cases of bi onchiogenic caicinoma Sey- 
taith- found the biam imolved m 30 of 309 neciopsies on patients 
uith bronchiogenic cancer, and LeA ) -Simpson ^ obseived mtiacranial 
metastases in 19 of 139 postmoitein examinations of patients uith the 
same disease Neithei of these authors stated whethei the biam was 
examined m ever) one of the neciopsies of his senes 

Thirt}'-eight pioved cases of piiinari caicinoma of the lungs have 
been obsened b) us, and in 15 of these metastases to the cential neivous 
system ueie verified either at operation oi at neciopsy or by both 
pioceduies In the lemaiiung twenty-three cases, eithei theie was no 
anatomic evidence of metastases to the brain or the central neivous 
S 3 Steni w^as not examined Twelve of the 15 cases weie unusual m 
that the} w ere diagnosed as “tumoi of the hi am suspects ’ 

That the ever-mci easing inteiest taken in the lecogmtion of tumors 
df bronchiogenic origin b}" clinicians roentgenologists and pathologists 
should be equally shared hi the suigeon is due to the fact that the 
metastases fiom the small, and often S3miptomless, piimaiw pulmonary 
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The preceding papers of this series have been Fried, B I Primari 
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1 Dosquet Ueber die Metastaseiibildung bei primaren Limgen und bronchial 
Krebses, Virchows Arch f path Anat 234 481, 1921 

2 Sejfarth Lungen Carcinonie in Leipzig, Deutsche med Wchnschr 50 
1497, 1924 

3 Lein -Simpson, S Primary Carcinoma of the Lung, Quart J Aled 22 
413, 1929 
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tumor may themselves simulate piimaiy malignant disease This fact 
IS ot paiticulai impoitanee to the neuiosuigeon foi, as has been 
obsened, the tuniois undei discussion metastasize fiequentl} to the cen- 
lial nenous s}stem and vhat is moie, the metastases often occui when 
theie is no subjective evidence of the existence of a visceral tunioi 
It IS 111 these instances that the metastatic tumoi simulates the pre- 
operative life histoi} of the most m\asi\e and lapidh gi owing 
glioma, the glioblastoma multi forme and causes such acute inti aci anial 
sjmptoms as to make an mtiaci anial opeiation an emelgenc^ pio- 
cedui e 

The puipose of this stuch is to discuss the clinical and pathologic 
obsenatioiis in intiaci anial metastases occuning m patients vith pri- 
mary caicmoma of the lungs 

THE PATHWAY OT IKTR \CRANIAL MET VSTASES FROM THE 

LUXGS 

The maniiei in which caicmoma of the lungs i caches the ceiitial 
nenous system has not piCMOush been the object of investigation 
oving appaientl} to the fact that the fiequent occunence of this 
metastasis has not been noticed until leceiitly The subject is of 
mteiest because the spiead of cancel as conimonh accepted is b} wa^ 
of hmphatics which aie lacking in the cential nervous sisteni 

The central nervous s}steni vas belieied to be proiided with a double set of 
Ijmphatics (1) the Ijmphatic spaces of Virchow -Robin and (2) the Ij'mphatic 
spaces of His 

In 1859, the French pathologist Robin'* found that cerebral capillaries of a 
certain caliber (033 mm m diameter) are normally separated from the cerebral 
tissue b> a membrane that surrounds the rcssel in a sleeiehke manner He wrote 
that between the membrane and the capillary wall there is a space "filled w'lth 
colorless granular fluid, and in people abo\e 40 or 45 rears of age w'lth fatt}" 
granules and abundantly w ith an amorphous hematein ” Robin, w'hile not assign- 
ing any special role to this space, believed it to be of importance in plwsiologic 
and pathologic conditions Virchow' ° also noted similar perivascular spaces “which 
are rerj expansible, forming soifietimes sack-like outpocketings filled with w'ater 
or with blood” Like Robin, Virchow' did not attribute any definite function to 
these spaces Subsequent!}, the latter were interpreted as hmphatics and desig- 
nated as “hmphatic spaces of Virchow-Robin” (Virchow -Robinsche Lr mphraume) 

The lymphatic spaces described b}' His® differ from those of Virchow-Robin 
in that they are outside of the latter His, b\ injecting mercury into the subpial 

4 Robin, C Recherches sur qtielques particularites de la structure des 
capillaires de I’encephale, J plusiol 2 537, 1859 

5 Virchow R Ueber die Erw'eiterung kleineren Gefasse, Virchow's Arch 
f path Anat 3 425, 1851 

6 His, W Ueber ein pern asculares Canals} stem in den nervosen Central- 
organen und uber dessen Beziehungen zum Lvmphs\ stem, Ztschr f w'issensch 
Zool 15 127, 1865 
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i.pac<.s louud that the metal pas'^ccl down into the brain b\ wa\ of channels the 
inner wall ot which was the membrane described b\ Robin and the ontei an 
independent second sheath that touched the cerebral substance More recent 
writers stated that the cerebral blood acs'-els are incested wAh two membranes 
one IS that ot the pia which follows the cerebral blood aessel alter it has lelt 
the pia-arachnoid the other is the glial menibraiia Imiitaiis which separates the 
brain from the nieseiichime The Virchow -Robin hmphatics arc bcheied, then 
to he between the pial nitmbraiie and the wall ot the blood lessel while those 
ot His are between the glial limiting memhrane and that of the pia 

Subsequent im estigaiions ha\e commcingh shown that the hmphatics noted 
b\ His were artetacts due to iniections ol the hean metal ^loreoier the hiii- 
phatic spaces of Virchow -Rohm are artificial tormations and owe their existence, 
as do the spaces of His to micctions ot material trom outside or probabh to 
pathologic factors Robin himself in a later publication reported haiing seen 
similar peruascular spaces also m the omentum 

Held' stated that spaces m the central nerious si stem acting as hmphatics’ 
are present not outSidc hut within the blood lessel wall i e between the media 
and the adicntitia while Spielmeier' was of the opinion that the entire lascular 
coat IS made up ol hmphatic spaces’ The adicntitia ot the cerebral blood 
lessels when treated with sihcr tannin discloses according to this author a fine 
reticular structure composed ot intcrcommuiiic iting compartments which are 
particiilarh conspicuous m disease conditions like sleeping sickness The German 
workers haie designated these so-called hmphatics as ‘adientitial spaces of 
^’lrchow -Robin’ (Virchow -Robmsche adi entitielle Li mphraumc) 

In the cerebral blood lessels as in the iisceral one notices the custonian 
fenestration (membrana teiiestrata') and aho the lasa lasoriim In some patho- 
logic processes tiie latter increase m iiumbcr and dilate forming spaces of larious 
size which mai be interpreted as hmph channels It would appear that hmphatics 
as seen at the penphen oi the bodi are lacking m the central nen ous si stem 

The ‘bodi fluid of the central nerious scctcin is the cerebrospinal fluid 
extracted irom the blood and filtered or possibh secreted bi the choroid plexus 
(.called bi some inicstigators “choroid plexus gland I From the latter through 
the ioramen ot iMonro the third lentncle the aqueduct of Sihuis and the fourth 
lentncle and thence iia the foramina it reaches the subarachnoid spaces where 
It IS absorbed The absorption is beheied to be effected bi wai of the arachnoid 
iilh into the great sagittal smus and bi wai of the perineural spnecs, the latter 
being defined as an accessori drainage The perineural spaces coniei the fluid 
to the tissue spaces and through the intericntion ot the latter it is taken up b\ 
the ceriical liniphatics (.Weed") 

In a studv of a cerebral metastasis fiom a carcinoma of the breast. 
Hassm^'* beheied that the tumor reached the meninges iia the peii- 
nenral spaces m the following manner From the penpheii the new 

7 Hold H Ueber die Xeurogha inargmahs der menschlichen Grosshirn- 
rinde I^Ioiiatschr t Psichiat 26 360 1009 

8 Spielmeier W Histopathologic des Nen en-Si stems Berlin Tuhus 
Springer 1922 

9 Weed L H Studies on the Cerebrospinal Fluid and Its Pathwai J M 
Research 31 21 (Sept) 1014 Am T Anat 31 191 (Tan) 1923 

10 Hassui, G Histopathologi of Carcinoma of the Cerebral Meninges, Arch 
Neurol & Psichiat 1 705 (June) 1919 
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giowth leached the lymphatics of the neck and thence, via the tissue 
spaces, the peiineural spaces “climbing” upstieam to the meninges 
and finally leaching the biain Other writeis desciibed the same path- 
way foi bronchiogemc cancer 

At the piesent tune theie is a geneial agi cement that cancer 
metastasizes to distant oigans by way of eveiy possible channel Letulle 
and Jacqiielin’^ pioduced evidence to show that the transmission of 
tunioi fiom one lung to the other was effected by way of the bionchi 
(“metastase aeiienne”) Goldmann affiimed that mammary cancel 
IS often piopagated by way of the lactiferous ducts The tiansmission 
of a caicmoma via the lymphatics, held by the older pathologists as 
being the essential pathway foi the spread of an epithelial malignant 
disease, vas stressed in lecent years by Handley who produced 
evidence to show that it is effected in two ways (1) by peimeation and 
(2) by ti anspoi tation (cell emboli) In the first instance, tumor cells 
reaching the lymph vessel continue to grow AVithin its lumen “conquei- 
mg new tenitoiy” step by step “Their driving force is an internal 
piessuie resulting from their own proliferation,” and as a rule they fol- 
low the lymph stream (othogiad “infection”) “Cancer thus spreads,” 
said Handler, “by peimeating the lymphatic system like an invisible 
annulai imgwoim ” In cases m which the lymphatic channel is blocked 
by fibrosis oi by pressure from outside, cancerous cells continue their 
piolifeiation against the lymph stream (letiogiad “infection”) 

In the material studied by us, the bi onchiogenic cancer, m all 
piobability, reached the central nervous system by way of the blood 
stream 

That cancer cells are frequently piesent in the pulmonar}’' vessels 
forming emboli therein without invading the vessel wall was noted 
year s ago bv Schmidt This author also found tumor cells in the 
lumen of capillaries and veins, where they proliferated 

In oui own investigation, tumor cells were invariably found in the 
lumen and walls of the blood vessels of every organ studied The 
constancy of this phenomenon makes us believe that the hematogenous 
manner of dissemination of bronchial carcinoma is the essential one 

Goldmann showed that in experimental cancer the blood vessels 
undeigo early pathologic changes This is particulaily marked in the 
veins, Avhich show degenerative changes at the beginning of the disease 

11 Letulle, M , and Jacquelin Les “embolies bronchiques” cancereuse, Presse 
med 32 825, 1924 

12 Goldmann, E E Studien 7ur Biologic der bosartigen Neubildungen, Beitr 
z klin Chir 72 1, 1911 

13 Handley, W S Cancer of the Breast, New York, Paul B Hoeber, 1922 

14 Schmidt, M B Verbreitungsv ege der Carcinome und die Beziehung 
generahsierter Sarkome zu den leukamischen Neubildungen, Jena, Gustav Fischer, 
1903 
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The aiteiies lesist damage foi a longei time, and, as in inflammatory 
conditions of bacteiial or toxic oiigin, they play for some peiiod of 
time the role of “msulatois ” 

Neoplastic cells aggressively invade the vasculai coat, being dis- 
seminated throughout the vessel wall by way of the vasa vasorum 
This IS suggested by the fact that in the arteries m which nutiient vessels 
aie particularly piomment m the outer coats, the tumor is essentially 
“peiiaitenal,” while in the thin-walled veins, the new growth is seen 



Fig 1 — Dissociation of the vessel wall by !> mphocytes from the blood stream 
with no evidence of lymphatic spaces in the vascular coat, in a case of sarcoma- 
tosis of the brain Hematovyhn and eosm, X 300 

as an endophlebitis Thus, an endophlebitis caicmoniatosa is shown in 
figuie 3, 111 which the cells lying free in the lumen reveal multiple 
mitoses A thiombosis of a pulmonaiy vein by cells of a bronchio- 
genic cancel is demonstrated m figure 4, m which the invasion of the 
vascular coats by carcinomatous cells is also conspicious Organization 
of a carcinomatous tin ombosis is seen in figui e 5 This illustration also 
shows the pi esence of carcinomatous cells in the vasculai coat and in the 
distended vasa vasorum In the mseit is a photomicrograph of a 



488 


ARCHIVES OH PATHOLOGY 


thiombosed and “canalized” pulmonary vein The canaliculi are lined 
b\ malignant epithelial cells In such a position, neoplastic cells inav 
lemam for an indefinite period, until they ultimately leach a larger 
blood vessel, which they invade and thus metastasize to distant organs 
The occurience of late metastases is piobably often due to a condition 
in which the cells aie thus immmed without being destroyed The 
piesence of cancel cells m ceiebial vessels is illustrated in figures 6 and 



Fig 2 — Splitting of the vessel wall by invading neoplastic cells in a case of 
sarcomatosis of the brain Again there are no adientitial or Ijinphatic spaces in 
the vascular coat Eosin-meth} lene blue, X 850 

7 Here, too, the lumen and the vails of the vessels are shown invaded 
b} malignant cells Finally, the distention of a few nutiient vessels b} 
tumoi cells is beautifully illustiated m figure 7 

The fact that in most instances the biam contained numerous tumoi 
nodules invading piactically eveiy pait of the hemispheie and also 
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the ceiebellum is fuithei evidence foi the hematogenous tianspoit ot 
"showeis” of emboli to vaiiotis paits of the brain 
^ Hematogenous metastases appaiently occm eithei thiough the tians- 
mission of a single cell oi a minute clump of cells or through the 
tormation ot actual tumoi emboli In both instances, as stated, secon- 
dai> tumoi s aiise that glow inside the vessels and also, b\ ciossmg the 
vessel wall, in the suiioundmg tissue 

The lathei fiequent occuiience of ceiebral metastases m pumaiy 
carcinoma of the lungs, an occuiience which is much laiei in extia- 

























Fig 3 — A section of a pulmonary ^eln partly occluded by a neoplastic thrombus 
from a bronchiogemc cancer There is beginning organization of a thrombus of 
the blood cells Eosin-methylene blue, X 175 


pulmonat) cancel, is tavoied not only b> the afoiementionecl factoi, 
but by the absence of any baiiiei between the lungs and the biam A 
cell embolus from a piilmonaiy cancel, as is cleaily tindei stood, may 
pass from the pulmonaiy vein and heart diiectly into the general and 
then into the ceiebial cii dilation A similai embolus fiom elsewhcie 
m the body on its way to the cential neivous system passes piimaiily 
through the “sieve” of the lungs, the lattei seivmg as a barricade, thus 
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keeping back the advance of the gwwth Visceial cancels reach the 
lungs with gieat fiequency The tumor emboli aie letamed, however, 
by the pulmonary capillaiies in which they aie immured Moreover, 
frequently they lead to local infaict foimation followed by oiganization 
and destiuction of the metastatic neoplastic cells 

It IS interesting- that a pulmonai}'- abscess is inoie often complicated 
by a “metastatic” ceiebral abscess than aie abscesses of othei organs 
It is likely, then, that the frequent occmrence of metastases to the brain 
fiom a pulmonaiy abscess and a puhnonaiy caicmoma is not a mere 
coincidence, but is due to the same undei lying factor, that is, a 


Fig 4 — A section through a pulmonar}’- vessel thrombosed by neoplastic cells 
in bronchiogenic cancer Tumor cells are also seen in the wall of the blood vessel 
metlnlene blue-eosin, X 80 

hematogenous transmission to the brain of a “pus embolus” analogous 
to the tiansmission of a carcinomatous “cell embolus” 

MATERIAL AND TECHNIC 

The material consisted of eleven brains and ten specimens removed at operative 
exploration In four instances, the surgical material onlv was available for study, 
while in the other, both material obtained at operation and tissues obtained at 
necropsj were studied 
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Tissues were fixed in a 10 per cent solution of formaldelij^de and also in 
Zenker’s fluid 

Paraffin sections were stained with heinatoxjdin and eosin, with methylene blue 
and eosin and also with phosphotungstic acid and hematoxylin Fro7en sections 
were studied with Bielschowsky’s silver nitrate method, with Penficld’s com- 
bination method for microglia and ohgodendrogha and also with the gold chloride 
sublimate method as modified for formaldehyde-fixed tissue by Globus ” 

REPORT or CASES 

Case 1 — Sudden onset zvifli numbness and Itnghng of left aim Jacksonian 
attacks and Joss of ineinoiy Cetcbial cxpJoiatwn zviih i emoval of tiimoi 
Micioscopic diagnosis cat cinonia, fi obably metastatic fiom the lung 



Fig 5 — A section through an organized neoplastic thrombus in a pulmonary 
vessel Tumor cells are also present in the vasa vasorum The insert shows the 
caiiahcuh of a thrombosed pulmonary vessel, lined by tumor cells Eosiii- 
meth 3 dene blue, X 80 

Histoiy — On March 18, 1927, a Canadian physician, aged 67, was referred for 
observation by Dr John Stewart of Halifax, Nova Scotia The S 3 'mptoms of 
the illness began suddenly three months before admission when the patient felt his 

15 Penfield, W A Method of Staining Ohgodendrogha and Microglia (Com- 
bined Method), Am J Path 4 153, 1928 

16 Globus, J H The Cajal and Hortega Gha Staining Method A New 
Step in the Preparation of Formaldehyde-Fixed Material, Arch Neurol & Psv- 
chiat 18 263 (Aug ) 1927 
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left arm become numb and tingle One week later, twitching of the muscles of 
the left band, arm, leg and left side of the face occurred and lasted for several 
minutes These attacks recurred repeatedly Soon he began to drag his left 
leg and had se\erc headaches This uas followed by loss of memory and bj 
periods of disorientation There were no general pressure SMuptoms 



Fig 6 — In%asion of wall of a cerebral vessel and thrombosis by metastatic cells 
from a bronchiogemc carcinoma Tumor cells are seen m the vasa vasorum 
There also is necrosis of the \essel wall Hematox\lm and eosin, X HO 

Physical Examination — There was a weakness of the left side, a w'eakness of 
the lower part of the left side of the face, astei eognosis of the left hand and a 
failure of memory Although there was no choking of the optic disks on admis- 
sion, there was a choking of over 2 diopters before the operation An intracranial 
tumor was suspected and an exploration performed 
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Com sc of lUncs<;— On ]\Iarch 30, 1927, Di Cushing removed a noclu'e from 
the upper portion of the light postcentral convolution The histologic sections 
showed a carcinoma, probabb' of pulmonari’ origin The roentgen filras of the 
lung were interpreted as showing no tumor The patient was discharged lnlpro^ ed 
on April 8, 1927 He continued to impro\e and regained much of his former 
activity for about the ne\t eighteen months, and then in September, 1928, he 
began to fail again In the next six months there was a giadual failure, until 
death occurred on April 7, 1929, almost two scais from the date of his operation 
and about thirtv months from the onset of his illness The brain was removed 



Fig 7 — A section of a cerebral blood vessel showing neoplastic cells from a 
bronchiogenic carcinoma in the vasa vasorum Hematoxylin and eosin , X 300 

by Dr R P Smith of Halifax, No\a Scotia, and sent to this department for 
examination 

Biam — A series of thin coronal sections demonstrated three large typical 
metastases (fig 8) Two were symmetrically located in the postenoi part of 
the frontal lobes just below the corpus callosum, each measuring 1 5 cm m 
diameter At the site of the previous operation was a large metastasis S cm in 
diameter All these nodules were well demarcated and appeared enucleable Their 
centers were opaque and necrotic, while the borders consisted of pmkish-red 
translucent, tumor tissue 

The meninges did not appear unusual 
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Mtcioscopic E\aminafwn —The sections of the specimen taken at operation 
sho\\ed a malignant epithelial tumor resembling other examples of metastasis 
from cancer of the lungs The cells were columnar, forming acim with papillary 
projections, lined by neoplastic cells The sections through the recurrent meta- 
static nodule at the site of the operation showed a dense gliosis in the adjoining 
brain substance There was also a marked response on tiie part of the macro- 
phages (fig 9) 

Comment — The death of this patient occtnred as the result of 
the multiple metastases to the brain with the consequent high degree 



Fig 8 (case 1) — Metastases to the brain from a primary carcinoma of the 
lung The insert shows a section through the old operatu e site to show the recur- 
rence of a metastasis tno and one-half jears after the operation The center ot 
each nodule is necrotic The brain nas distorted in transportation 

ot intracranial piesstiie One of the interesting featuies of this case 
IS the fact that there ueie no known s)nnptoms of a piilmonarj'' lesion 
during the relatn’^el)’^ long stinnval period 

The roentgenogram of the skull was interpieted as showing some 
poiosity of the cranium over the suspected site of tumor, and from 
these observations a meningioma was believed to be piesent The 
sudden onset of siunptoms suggested either a cerebral vascular lesion 
or a cerebral metastasis The furthei couise of the illness, with the 
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giadually inci easing papilledema, made it ceitam that an mtiacianial 
tumoi ^^as piesent Theie was no evidence o£ a pnmaiy tumoi else- 
wheie The fiist i oentgenogi ams of the thoiax weie mteipieted as 
showing no definite evidence of a tumoi, although theie weie shadows 
at the hilum of the light lung At a leexammation of the films it was 
suggested, howevei, that the i oentgenologic aspect of the chest was 
compatible vith a pnmaiy caicmoma of the lungs 

C\SF 2 — Onset zoith gcncial zvcakucss, oatnps vt leg';, nnslcadincss of feet, 
headaches, left spastic hemiplegia and ciliemc choking of optic disks Cciebial 



Fig 9 (case 1) — Macrophage reaction at tiie periphery of a metastatic nodule 
Eosm-methylene blue, X 600 

tumoi suspect Opciatwn with icmoval of tumoi Death Postmoitem finding 
of pnmaiy cat cinoma of bionchus with mctastascs to the hi am 

Histoiy — On April 22, 1927, Joseph D, aged 44, ^^as referred In Dr R Wood 
of New Bedford, Mass The present illness began four months before admission 
i\ith general weakness, cramps in the legs and vague pains throughout the bodj"^ 
A diagnosis of rheumatism was made, and a tonsillectomy was performed The 
patient had a severe postoperative hemorrhage Shortly after the operation, he 
became unsteady on his feet, had severe headaches and was incontinent of urine 
Physical Examination — ^The patient was disoriented, speechless and incapaci- 
tated by a left spastic hemiplegia Both optic disks were swollen with scar tissue 
and hemorrhages, denoting that the papilledema had been present for some time 
Com sc of Illness — It was the impression that a tumor was present in the right 
precentral region Two days after admission, he had a slight hemoptysis, cough- 
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nig up blood-streaked mucus The results of an examination of the lungs were 
considered as normal 

On April 28, 1927, a right cerebral exploration was made b}" Dr Cushing and 
uhat uas considered in the gross and by immediate microscopic examination as a 
meningioma was removed from the right precentral area The patient died 
twentj-four hours after the operation 

A'cciopsy — The body was well nourished There was a primary carcinoma of 
the bronchus to the right upper lobe with almost complete occlusion of this 
bronchus and contraction of the pulmonary artery to the right upper lobe iletas- 
tases were found in adjacent bronchial lymph nodes, in the right kidney and in 
the brain 

Brain The entire superior longitudinal sinus was occluded by a recent throm- 
bus A number of coronal sections showed an unusual edema of the entire brain 
and but one degenerated metastatic nodule in the tip of the left frontal lobe 
Mid oscopxc Dcsd ipiton — Lungs The cells were cuboidal and arranged in 

alveoli with frequent tufting of the cells, so that they projected into the lumen 
from three to four cells in height The blood vessels and the Ijmiph vessels W'ere 
invaded b\ the tumor One large hmph node was replaced bj tumor, and a 
section of a nerve show'ed that it, too, wms invaded by tumor 

Brain and iMeninges There wms an infected thrombus filling the superior 
longitudinal sinus There W'as much necrosis of the brain clsewdiere than near 
the metastases The metastases w'ere necrotic, and Ining cells were seen best at 
the periphery, w'here they formed collars about all the vessels The response of 
tile fibrous astrocytes, clasmatodendrosis of some of these cells, the changing of 
microglia into phagocjtic cells and the swelling of the oligodendroglia w'cre fol- 
low'ed in the selectnely stained sections 

Comment — Here is anothei example of the difficulty of clinical 
diagnosis of this type of lesion in the central neivous system 

The choking of the optic disks apparently occurred earlji^ in the 
couise of the disease, as the scai tissue formation indicated The 
hemoptysis two days befoie the opeiation was not investigated and no 
loentgen examination of the chest was made At the operation, Dr 
Cushing remarked about the pionounced ceiebral edema and the 
piesence of an unusual tumoi embedded in the ceiebium At the 
immediate investigation of the opeiative specimen, it was thought that 
it was a meningioma The finding of a bronchiogenic carcinoma of the 
right upper lobe was a complete suipiise 

The clinical history of this patient bears a close lesemblance to that 
of the patient in case 1 In each case, the inteival from the onset of 
S}mptoms to operation was shoit, and in each instance a tumor was 
removed fiom the right motor aiea In case I, however, theie was late 
choking of the optic disks and little cerebial edema, in this case, there 
was advanced choking of the optic disks and great edema Possiblv 
because of that, this patient died soon following the operation, while 
the patient in case 1 lived for over two years after the ceiebial 
exploi ation 
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Casi 3 — Sudden on<;ct with headaches, unconscwu^iicss, convulsions, catly 
signs of intiacianial fiasiiie Dysailhua Dtozvnncss Ceicbial tunioi sus- 
pected Right occipital cxploiation zvith finding of tzvo cnucleablc tiimoi nodules 
Pathologic diagnosis nntastatic cancel Death tzvo months lata Ncciopsy 
Histoi y —On Sept 30, 1927, George J, a Lithuanian, a railroad yard worker, 
aged 49, ^^as referred bj Dr E L Hunt of Worcester, Mass, with a diagnosis 
of tumor of the brain Two and one-half years before admission, he was oper- 
ated on for a gastric ulcer The present illness began suddenly three months 
before admission with a severe headache He went to bed, but had a gencrah/ed 
convulsion four hours later On regaining consciousness, he had a most severe 
frontal and occipital headache Within the next three days, he had had three 
similar attacks Di7/iness began shortly afterward and continued until the admis- 
sion In the month before admission, he developed tinnitus in the right ear, djs- 
arthria, dimness of vision and projectile vomiting 

Physical Examination — The patient was well nourished There was a swelling 
of both optic disks of from 3 to 4 diopters A slight weakness of the left side 
of the face was noted during the periods of examination Tlic patient was drowsy 
The roentgenogram of the skull w'as interpreted as showing a tumor in the right 
hemisphere, for areas of calcification were shown posterior to and above the pineal 
gland 

Com sc of Illness — Localising signs of a tumor were absent, therefore, m 
order to save vision, a right subtemporal decompression w'as made The patient 
W’as somewhat relieved by this procedure and was discharged on Oct 24, 1927 
Soon the sc\ere headaches recurred, and he returned to the hospital on Nov 10, 
1927 

On Nov 18, 1927, a right occipital exploration w’as made by Dr Horrax, and 
encapsulated, hard tumors w’hich resembled metastatic lesions were removed The 
immediate examination of this tissue show’ed it to be a metastatic adenocarcinoma 
the primary origin of wdiich was undetermined On the day before discharge, 
Dec 3, 1927, the only roentgenogram of the lungs made was interpreted as 
show’ing a small area of consolidation in the upper right middle lobe, "probably 
an incompletely resolved pneumonia ” 

There was temporary improvement after the operation, but soon a recurrence 
of the previous symptoms caused a gradual decline, with death occurring on April 
29, 1928, about nine months from the onset of the symptoms of an intracranial 
lesion A complete necropsy was made at the Worcester City Hospital, and the 
organs were forwarded here for examination 

Ncciopsy — The body was well nourished An adenocarcinoma of a bronchus 
with metastases to the suprarenal glands, kidneys and brain was found The 
tumor originated in the bionchus to the right upper lobe and had metastatsired 
to the adjacent bronchial lymph nodes In the kidneys and suprarenal glands 
there W'ere single, encapsulated, firm, metastatic nodules 

Desciiption of Specimens — The two metastatic nodules removed at operation 
from the right parietal and temporal lobes were reddish-gray and enucleable, and 
measured 3 and 1 cm in diameter, respectively 

The brain was edematous, with flattened convolutions Innumerable metas- 
tases were scattered in every portion of the brain At least 100 nodules ranging 
from a few millimeters to 2 cm in diameter were seen m the thin coronal sections 
of the entire brain All these nodules were firm and grajish-red and showed little 
necrosis in the gross 
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Lungs The pnman tumor uas made up of columnar cells arranged m 
aheolar form There was a tremendous increase in the connective tissue in 
which collections of tumor cells appeared to be isolated The only imasive por- 
tion of the tumor was beneath the bronchus, and here the cartilage and entire 
wall were invaded b\" tumor cells Frequentl 3 % tumor cells W'ere found m the 
lumen of blood ^essels 

Brain The tumor cells m each of the metastatic nodules appeared much 
more malignant than the cells of the primar 3 tumor The 3 w’^ere columnar and 
cuboidal and each had a deep, irregular. In perchromatic nucleus The 3 w^ere 
often piled up in la 3 ers from tw'o to four cells deep Frequent^’-, groups of large, 
single cells with enormous irregular, deep blue-staining nuclei imaded the brain 
As in preiious cases there was some response on the part of the fibrillary astro- 
C 3 tes and the microglia 

Comment — The sudden onset mth headache and convulsions 
usheied in the clinical s)inptoms of an inti acranial lesion Theie Avere 
no S}mptoms or clinical observations of the bronchiogenic tumor As 
in many cases m wdiich metastatic cerebial lesions are present, the 
localizing signs weie so indefinite as to wairant, at first, only a sub- 
temporal decompiession The general pressure symptoms Avith a high 
degiee of papilledema weie noticeable early They were associated 
with the extreme edema of the brain rather than with a hj^drocephalus 

The results of the necropsy need but little comment The small 
piimar} tumoi wdiich had ln^aded many hunphatics and adjacent small 
blood vessels was typical of carcinoma of the bionchus The metastases 
duplicated the histologic stiucture of the primar}’’ tumor 

It IS notewortlty that the results of a roentgenologic examination 
performed about five months befoie the patient’s death w’^ere inteipieted 
as showmig an unresolved pneumomic piocess and not a neiv groivth 

Case 4 — Sudden onset of ea cbral mftoms m 1919 xoith tveakness and paraly- 
sis of light side Eailv choking of optic disks Subtcnipoi at dcconipi cssion 
(ctsezeJici e) In 1920, at a ccicbial exploration a ncciotic, indltiatmg tunioi was 
1 cniovcd Pathologic diagnosis caicinonia Death at home No neeiopsv 

History — On ^Ia 3 31, 1920, James H, an American farmer, aged 41, w^as 
referred b 3 Dr J Higgenbotham of Sunken Gardens, Va , wuth a diagnosis of 
tumor of the brain The patient had ahva 3 's been w’ell, except for influenza about 
SIX months before the onset of his present illness A chronic nonproductive cough 
follow'ed, and a diagnosis of pulmonar 3 " tuberculosis w'as made, but never verified 
The onset of the cerebral 53 mptoms occurred suddenly four months before admis- 
sion At that time he fell off his porch, and w'hen picked up w'as found to have 
a weakness of the right foot Soon the entire right side was w^eak, and the signs 
of increased intracranial pressure were apparent in dimness of vision, headaches 
and \omiting A subtemporal decompression was made, but it was follow'ed by 
onh temporar 3 relief 

Physical Examination — The patient w'as emaciated There was a parahsis of 
the entire right side, and also a motor and sensor 3 ’' aphasia The optic disks 
were swollen 

Course of Illness — On June 9, 1920, Dr Cushing made a left osteoplastic 
exploration and partialfi remoi ed a ci stiQ, tumor from the left hemisphere The 
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Cisl content uas mucoid, and a direct snicai re\caled cocci and bacilli, although 
a culture of the same matciicd showed no giow'th The microscopic sections of 
the tumor were interpreted as showing a papillary adenocarcinoma, probably of 
the choroid plexus 

On June 26, 1920, shortly before discharge, a roentgen examination of the 
chest was made Ihc chest was asymmetrical with the mediastinum displaced to 
the left side and an increase m the shadows of the left hilum and posterior 
mediastinum at the leiel of the bifurcation of the trachea, interpreted as a medias- 
tinal tumor 

The patient returned home, and died on Sejit 8, 1920, about se\en months 
from the onset of the cerebral sjmptoms Necropsy was not allowed 

Dcsaipiion of Specimen Obtained at Opeiation — A collapsed cystic structure 
with masses of graj ish-white tumor attached represented the specimen The mucoid 
material adhered to the thin-w ailed cjstic portion 

Miei oscoptc Examination — The tumor cells were all of the tall columnar type 
arranged in small c\sts and glandhke structures into wduch there were papillary 
projections of the tumor ^Mitoses were commonly found and wdien present the 
cells w'ere distorted and appeared poljgonal in shape The cells did not tend to 
in\ ade the brain either directlj' or along the w alls of the blood vessels Moderate 
gliosis was present in the adjacent cerebral tissue 

Comment — Although the tumoi in this case was an adenocarcinoma, 
no one ever thought that its pnniaiy souice might well be in the lungs 
The roentgenologic examination of the chest \vas performed because 
pulmonaiy tubeiculosis w^as suspected, and the finding of a new growth 
characteristic of a bi onchiogenic tumoi was a surprise The decom- 
piession effect of the cerebial exploiation leheved the patient’s symptoms 
for a few months 

Case 5 — On^et m 1922, loith light hemiplegia and aphasia Cetcbial tumoi 
suspected EApIoiation, -with lemoval of ■malignant epithelial tumoi fioiii left 
motoi aiea, pi imat y soiii ce unlaioxun Recmi eiicc of symptoms six months latei 
Second evploi ation Comphtc lecovciy In 192S, discoveiy by locntgcn exam- 
mation of a cai ciiioma of the Iiingx Death Neciopsy not allozved 

Histoiy — On Nov 14, 1928, Henry S, a Russian Jew', aged 70, was admitted 
to the medical service for observation He had previously been in the surgical 
service three separate times, following December, 1922, for tw'o intracranial opera- 
tions and for the repair of a hernia The onset of the illness in question occurred 
about July, 1922, wuth the gradual development of paralysis of the right arm and 
leg and apraxia ” On examination, the optic disks show'ed a choking of 2 diopters, 
and there w'as a spastic hemiplegia on the right A diagnosis of tumor of the left 
motor area was made, and an enucleable tumor, w'eighing 85 Gm , w'as readily 
removed from that region on Dec 22, 1922 

The patient w’as discharged three weeks later free from symptoms 
Six months later there was a recurrence of the sjmptoms, and at a second 
operation a tumor w'eighing 45 Gm w’as enucleated from the same site as the 
first tumor Three weeks later, the patient w'as discharged, entirely free from 
symptoms 

17 This aspect of the case was investigated bj’ Bailey, P A Contribution 
to the Study of Aphasia and Apraxia, Arch Neurol & Psvchiat 11 501 (Mav) 
1924 
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He was reexamined m December, 1925, and found to be normal, and indeed 
he lived a normal life until Sept 4, 1928, then a right femoral hernia became 
incarcerated While the patient was in the hospital for repair of the hernia, a 
study was made to find out the source of the metastatic cerebral lesion removed 
SIX jears before The gastro-intestmal tract, the genito-urmary tract, the pros- 
tate and the skin were ruled out by study Signs of localized impaired resonance 
and abnormal breath sounds in the left upper lobe were found Stereoroentgeno- 
grams of the lungs showed a soft shadow in the left upper lobe corresponding to 
the pathologic area found in the clinic 

Following this admission, the patient coughed up blood-streaked sputum which 
showed no tubercle bacilli or abnormal cells 

Within a short time after his discharge, the patient began to lose weight, began 
to have a productive cough and had severe pain in the intercostal regions and the 
right arm He was then readmitted to the hospital, to the medical service, where 
clinical evidence of diffuse involvement of the lungs was confirmed by the roentgen 
examinations Apparently there were also metastases to many of the bones 
He died on Nov 22, 1928, about seven years after the onset of the cerebral 
symptoms Necropsy was not permitted 

Mict oscopic Examination — Brain Sections of the separate metastatic nodules 
removed at operation in 1923 were available for study Previous to the clinical 
demonstration in 1928 of the evidence of a carcinoma of the lung, various diag- 
noses were made from these slides Areas suggesting either a chordoma or a 
metastatic “hjpernephroma” w'ere described 

After having studied a large number of sections of metastatic lesions of the 
brain, especially of metastases from tumors of the lungs, we are convinced that 
the cells of this tumor were epithelial m origin and in all probability came from 
a primary tumor of the lung There was an abundance of necrosis, but wdiere the 
tumor cells w'cre better preserved they grouped themselves in alveolar arrange- 
ment w'lth multiple papillarj projections into the lumen The cells w-ere high 
cuboidal, W'ere w'lthout cilia and had deep black, irregular nuclei There was 
little reaction to be seen in the small portion of the attached brain tissue When 
the tumor cells w'ere necrotic, they appeared huge and rounded or pohgonal wuth 
small eccentric nuclei and an abundance of cytoplasm 

Comment — ^The patient was studied thoroughly by the members of 
the suigical and medical staffs of the hospital It appealed beyond any 
leasonable doubt that the secondaiy epithelial growth leinoved fioin 
the brain in 1922 had metastasized from the lungs, at that time, the 
pulmonaiy lesion was piobably m the early stage of its development 
The patient survived moie than six yeais after the removal of the 
metastatic nodule This case again is of inteiest in connection with the 
advisability of intracranial exploration, which we shall take up in the 
general comment It also shows that bi onchiogenic cancel, as piobabh 
do most cancels, glows slowly, particulaily in persons of advanced age 

Case 6 — Giadiial onset zvith headaches, loss of stiength and loss of vision 
tVeakness of the ughf side of the face Osteoplastic cxploiatian with icmoval of 
laigc cystic tuinoi Histologic diagnosis metastatic epithelial tumoi Recitnencc 
of symptoms followed by a second opeiation tzventy months latci zvith icmoval 
of a laigc cyst Recoveiy Sudden death fiom pillmonaiy embolus two zuickd 
aftci opeiation 
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— On April 6, 1925, ^Irs G, a Jewish housewife aged 46 was 
admitted to the medical seriice of this hospital with the complaint of headaches 
The onset of the illness fue months before admission was sudden with se\ere 
headaches Soon there was a gradual loss of msioii and of strength 

Physical Lxamuiatwu — There was CMdence ot a slight loss of weight Weak- 
ness ot the right side of the face and bilateral choking oi the optic disks were the 
onh other positne obsenations 

Coiir^t of Illness — The patient was considered as haiiiig a tumor of the brain 
and was transferred to the surgical sereice .\. i entnculogram demonstrated a 
block of the leit loramen ot Monro and a multici-tic tumor m the left occipital 
lobe 

On April 25 1925, Dr Cushing performed a leit occipital exploration and 
remor ed a cy she tumor The fluid in the c^ st w as mucoid and ^ ellow and 
contained cholesterol crystals, lat and macrophages 

The microscopic sections showed a carcinoma probabh of bronchiogenic 
origin 

The chest was then examined b\ the roentgen ra\s and revealed a tumor in 
the hilum of the left lung 

The patient made an uneventlul recoverv and was discharged improved 

The patient was seen at intervals during the next two vears One vear after 
the operahon, there was distinct clinical evidence ot a cerebral embolus the eftects 
of which graduallv wore off At times there was some evidence ot pleurisv on 
the left side and occasional hoarseness 

On Feb IS, 1928, svmptoms of intracranial pressure recurred and the patient 
was readmitted to the hospital Roentgen examination ot the lungs made tlien 
showed in the left hilum a shadow which was somewhat increased in size as com- 
pared with that seen at the first examination A careful search for a neoplasm 
elsewhere in the bodv revealed none 

A second exploratorv operation was then performed on Feb 28 1928 and a 
cvstic tumor was removed from the same location as the previous tumor (fig 10) 

The patient was making a normal recoverv when death occurred suddenlv on 
^larch 6 1928, about three vears trom the onset of the cerebral svmptoms 
Xecropsv was not permitted 

Description of Sptcinicns — The first specimen removed in 1925 from the left 
occipital lobe consisted of a multilocular cvstic mass about 5 cm in diameter 
It contained over 30 cc of dirtv orange fluid, the examination of which disclosed 
macrophages cell debris and manv cholesterol crvstals The wall was thm and 
local thickenings of grav ish-vv lute tissue represented mural nodules of tumor 

The second specimen (fig 10), removed in 1928 from the same location as the 
first evst just described consisted of a large oval evst, measuring after fixation 
9 bv 6 cm and containing more than 75 cc of a material similar to that found 
in the first specimen This large evst had a thin, transparent wall and contained 
one large mural mass of grav ish-vv lute tissue about 3 cm in diameter and 2 cm in 
height This tissue was partiallv necrotic and resembled both the tissue from an 
earlv primarv tumor of a bronclius and other metastases to the brain in this 
group 

Sections of the metastasis removed in 1925 and m 1928 were available for studv 
There was an abundance of mucoid material and crv^stals The tumor cells in both 
specimens were low cuboidal cells arranged in thick strands or alveoli There were 
relativelv few mitoses The nuclei were less hv perchromatic and the cells 
appeared smaller in the specimen removed in 1925 as compared with the last 
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specimen In the first specimen there would be some doubt as to the origin of 
the primarj^ tumor However, in the second specimen the cells resembled those 
obser\ed in se\eral other cases of this series m which the presence of primarj 
tumor of the lung was confirmed bj' necrops}’’ 

Comment — When the histologic examination of the cerebial tumoi 
revealed a caicinoma the attention of the staff was directed to the 
visceral oigans in older to locate the piimary source of the disease 
In addition to the roentgenologic examination of the gasti o-intestmal 
tiact and of the genito-uiinai}'- organs a i oentgenogi am was taken of 
the chest It revealed the presence of the primary new giowth 

The recoids of the Peter Bent Brigham Hospital show that from 
1913, the yeai of the foundation of the hospital, to 1925, a ceitain 




Fig 10 (case 6) — A cjstic metastatic tumor from a pnmar}' tumor of the lung, 
removed at a second operation performed two years after the first operation 

numbei of patients with histones similai to those lecoided heie weie 
undei observation in the clinics After the nature of the ceiebral 
lesion was disclosed, investigation tvas usually directed to every visceral 
oigan except the lungs, and the patients were discharged with the 
diagnosis of carcinoma, metastatic to the biain, piimaiy source unknown 
Since it became apparent that the biain is the common site of metastases 
from primary tumors of the lungs, a coirect diagnosis of this condition 
has been made in nine instances during the last three yeais 

The patient was examined by loentgen rays on six occasions within 
two and a half }eais These examinations showed an extiemely slov 
advance of the primal y intrathoiacic lesion 
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The intracianial exploiation with the removal of tumoi by Di 
Cushing two times m about thirty months is noteworthy Indeed, but 
for the unfortunate accident of a pulmonary embolus, the patient’s life 
would possibly have been prolonged for yeais, as m case 5 

Case 7 — Sudden onset of symptoms zvtth tivitehmg of muscles of face and 
aphasia Ccrcbial tumoi suspect Cciebial ciploration zvithouf icsult Inctease 
of symptoms, light hemiplegia Rceiploiation zvtth finding of tumoi Micio- 
scopic diagnosis metastatic epithelial tumoi Death Ao neciopsy 

Histoiv — On June 25, 1925, James G, a native American, aged 56, was 
admitted for the second time, w ith a diagnosis of tumor of the brain The patient 
w’as w’ell until March 8, 1925, then he suddenly felt tw'itchmg of the muscles of 
the right side of the face wuth difficultj in forming words Four daj's later he 
had three similar attacks On March 26, 1925, a cerebral exploration was made, 
but a tumor was not located After se\eral deep roentgen treatments the 
patient was discharged How'ever, there w’as a rapid increase m his symptoms 
wuth paralysis of the right arm and leg and difficulty in speaking 

Physical Examination —On this second admission, the patient was semicon- 
scious There w'as a right sided hemiplegia The optic disks w’ere swmllen 

Com sc of Illness — A preoperative diagnosis of glioma in the left parietal lobe 
was made, and at an exploration on June 27, 1925, Dr Cushing removed the great 
part of a partly degenerated tumor The lesion in the gross resembled a glio- 
blastoma multiforme Some time later, a diagnosis of malignant epithelial tumor, 
probabb of pulmonary origin, w'as made On July 21, 1925, a roentgen examina- 
tion of the chest show'ed a large, rounded mass m the left upper lobe, and the 
diagnosis of primary tumor of the lung w'as made The patient made an unevent- 
ful recoverv and w'as discharged on July 28, 1925 He improved for a time and 
then became w'orse He died at home on Oct 26, 1925, about seven months after 
the onset of the cerebral sj mptoms Necropsy w’as not made 

Microscopic Examination of Smgical Specimen — The metastatic tumor was 
composed of cuboidal cells w'lth large deep-stainmg, irregular nuclei The cells 
were arranged in one or many layers to form glandlike structures There w'as con- 
siderable necrosis In the adjacent brain tissue w'as an evident gliosis with phago- 
cytosis 

Comment — The lehef fioin symptoms in this case, as in case 2, was 
of a few months’ duration only We theiefoie believed that although 
palliative, a cerebral exploiation was indicated 

Case 8 — Onset of illness zvith cough foUozvcd latei by headache and loss of 
zvcight Sudden onset of intiacianial piessme Roentgenologic demonsti atwn of 
caicinoma of lung Palliative suboccipital dccompi cssion zvifh eaily fatality 

Histoiy — On Dec 20, 1928, Owen O’D , a native American, aged 48, w'as 
referred to the medical service for observation For one year before admission, 
the patient had a cough productive of thick, yellow sputum Two months before 
the admission, he came to the outpatient service complaining of attacks of severe 
headache which had been present for about five months The patient also stated 
that he had lost about 35 pounds (14 Kg) m w-eight in the preceding 3 ear 

The patient was admitted to the hospital A lumbar puncture was done on 
Dec 1, 1928 The cerebrospinal fluid pressure and the results of various tests 
were within normal limits He was discharged, but the increase in the se\erity of 



504 


ARCHIVES OF PATHOLOGY 


his headaches and the onset of unsteadiness in gait and dimness of vision caused 
Iiim to seek readmission to the medical service on Dec 13, 1928 A gradual devel- 
opment of clicked disks was found, and the patient was transferred to the surgical 
serMce on Dec 20, 1928 

Physical Examination — Despite the stated loss of weight, the patient was well 
nourished Both optic disks showed about 3 diopters of swelling Involvement 
of the right fifth, seventh and eighth cianial nerves was found The gait was 
ataxic There was no nystagmus 

Com <;e of Illness — A roentgen examination of the chest was difficult of inter- 
pretation and the diagnosis lay between tuberculosis of the left upper lobe and 



Fig 11 (case 8) — Metastases in the cerebral hemispheres and m the basal 
ganglion (indicated by arrows) 

tumor A second roentgen examination of the chest, eight days after the first one, 
unquestionabl> showed the shadow of a tumor in the hilum of the left lung 

In the hope of aiding the patient by getting rid of the pressure symptoms, 
Dr Cushing made a suboccipital exploration on Jan 2, 1929, and removed one of 
the degenerated metastatic nodules from the left hemisphere of the cerebellum 
Death occurred on Jan 6, 1929 Complete necrops}' was made 

Ncci opsy — Postmortem examination showed primary carcinoma of the 
bronchus of the upper lobe of the left lung with metastases to the adjacent lymph 
nodes, pancreas, right kidney and multiple metastases to the brain, also acute 
necrotizing bronchopneumonia 

klultiple metastases in the brain were located as follows in the right frontal 
lobe, in the basal ganglions on the left side (fig H), m the graj matter of the 
parietal lobe, m both hemispheres of the cerebellum and in the rermis All 
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these nodules were grayish-red and shaiply maiked off giossly and showed little 
necrosis The meninges did not show gross abnormalities 

Mict o';copic Dc^cnptwn — Lungs The tumor cells were low cuboidal cells 
with small, hypcichiomatic nuclei and little C3toplasm Ihey resembled the basal 
cells of the' bronchial mucosa The tumor invaded the walls of the blood vessel, 
and their lumina, as well as the Ijmphatics Thev giew m nests m the alveoli 
and did not appeal to line the walls of the alveoli A great part of the remainder 
of the lungs was the scat of an acute inflammatory process 

Brain The tumor appealed to he the most invasive of all of the metastatic 
pulmonarv tumors There wcie mimcious polymorphonuclcai leukocytes about 
and in the metastases, so that real microscopic abscesses icsultcd Small nests of 
cells invaded blood vessel walls and lined the intima causing a thrombus foimation 
111 which blood and tumor elements weie mixed Similai nests of cells invaded 
the brain and leptomenmgcs A tiemcndous number of phagocytes and a fibnllarv 
astrocyte response, as well as cii mges m the microglia and acute swelling of the 
oligodendroglia vcrc seen 

Comment — Although the piesence of a pulmonaiy tumoi in this 
case was disclosed hefoie the ceiehial exploiation was peifoimed 
decompression was decided on to alleviate the patient’s sufteimg The 
lapid fatal issue was due to a necioti/ing pneumonia and also to the 
fact that the hi am was heavily invaded bt the malignant tumoi 

Case 9 — Sucictdi aphaxta a»d nqht xpaxtic hemiplegia Eatlv 

picsxiitc svmptoiiix Ccicbtal tumoi on left xide ’iiixpcetcd Osteoplaxtie eiplota- 
iioti zvitli negative i esnlts Death tin ee xvcehx aftei opeiatinn Nettopxv 

Histoiy — On Dec 31, 1928, Carrie S, an American housewife, aged 58, was 
referred by Dr Fred M Lowe of West Newton, Mass, with a diagnosis of 
tumor of the, brain Tlie illness began suddenly on Oct 5, 1928, about three months 
before admission while the patient was working at home She felt her right aim 
and leg become w'cak and numb and noticed .ilso dimness of vision Her husband 
w'as soon aw'are of his wnfe’s inability to form w’ords and speak mtelhgibW 
although she w'as able to undci stand Slic w’as hospitalised The increasing 
sw’clhng of the optic disks suggested that an mtracianial tumoi, was present 

Physieal E\aimnation — The patient w'as obese Motor aphasia, anosmia, light 
hemiparesis and hemiparcsthcsia were present Thcie was a high degree of 
sw'elhng of the optic disks measured at 5 dioptcis The extra-oeulai movements of 
the left eye were present 

Com xe of Ilhiex'; — Because of the high grade of choked disk, a left osteo- 
plastic cxploiation was made shortly after admission w'lth the expectation of find- 
ing a glioblastoma multifoime A tumor was not located, but the great edema of 
the brain forced the sacrifice of the bone flap Theie w'as only a tcmporar\ 
improvement, and death occurred on Jan 25, 1929, about three and one-half months 
from the onset of the svmptoms Complete necropsv w^as permitted 

Nceiopsy — Postmortem examination revealed primary carcinoma of the middle 
branch of the right bronchus w'lth metastases to the peiibronchial hinph nodes, 
left lung, brain, liver, left kidncv and left supraicnal gland 
The body was well nourished 

The carcinoma took origin in the bronchial mucosa The greater part of the 
middle lobe was replaced by pailiv broken dowm new' giow'th wdiich on being 
sectioned resembled closeh a blood vessel tumoi In addition, the arter 3 to the 
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right lower lobe was completeli' occluded bj a recent thrombus The right com- 
mon carotid artery was also occluded bj a recent thrombus situated at a point 
where sclerotic changes of the \essel wall were most marked The left lung 
contained one metastatic nodule 

In the brain, the entire left hemisphere w’as edematous Just posterior to the 
site of operation in the parietal lobe there w'as a single metastatic nodule 3 5 cm 
in diameter, w’hich extended from lust beneath the cortex j\Ianj sections of the 
brain failed to show ain' furtiier metastases 

Mtcio<;coptc Examtmfwit — Lungs Necrosis and hemorrhage in the new 
grow'th w'ere present to such an extent that there wms little w'ell preserved tumor 
An inflammatory reaction of the walls of the large blood vessels, resulting in 
thrombosis, was a common observation and this maj account for the extensne 
necrosis 

The tumor cells w-ere columnar, and W'ere arranged as alveoli wnth papillary 
projections into the lumen 

Brain The tumor cells in the one metastatic nodule were actnely^ invading 
the adjacent brain from the meninges and from the peripherj of the metastasis 
More necrosis w'as seen about this single large metastasis than in any other 
material studied There were multiple small collections of necrotic material and 
poh morphonuclear leukocytes resembling abscesses both at the periphery and 
among the tumor cells In the paraffin sections w'ere seen tremendous numbers of 
phagocytic cells in the adjacent hram Fro7en sections of the same material 
stained for microglia showed a most remarkable response on the part of these 
cells, demonstrating changes of these cells into actively phagocytic cells 

There was more clasmatodendrosis of the responding fibnllarj astrocytes than 
was seen in other cases of this series The oligodendroglia cells from all over the 
brain showed sw'elhng of the c\toplasm 

The tumor cells were arranged as alveoli and w'ere usually high columnar 
However, manj groups of cells were piled up to resemble transitional epithelium 

Comment — The sudden onset with hemiplegia and aphasia sug- 
gested, at fiist, a cereljral vasculai accident With the finding of 
choked disks and increasing intiacianial piessuie, a diagnosis of cere- 
bral tuinoi was made The shoit histoi} and the changes suggested 
the presence of the most invasive and lapidly gi owing of the gliomas, 
the glioblastoma multifoime A tumor was not disclosed at operation, 
although the edema of the hi am was such that the tissue was almost 
fluid 

The finding at neciopsy of a piimary caicinoma of the bionchus to 
the right middle lobe was unexpected When the brain Avas sectioned, 
the tiemendous edema and the single, localized and appaiently enucle- 
able metastatic nodule Avere found just posterior to the exploratory 
cerebral incision 

Roentgen examinations of the lungs Aveie not made nor Avas an 
examination of the ceiebiospinal fluid made dining the course of the 
illness 

10 — Occipital headaches foUozved by light hemiplegia and seveie mental 
svmptoms Development of choked disks Ccicbial tumoi of the left tide sus- 
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pectcd Opciatwti ivith finduic/ of iumot in left tiiotoi aica Death Neciopsy 
Finding of piiniaiv laicinonia of btoncliits 

Histoix — On Nov 25, 1927, Serafin G, a Spanish seaman, aged 67, was 
referred by the Boston Psychopathic Hospital with the diagnosis of tumor of the 
brain The illness began two months before admission with weakness of 
the right leg and severe occipital headaches Two weeks later, spastic paralysis 
of the right leg and then of the light arm developed There was no history of 
symptoms of increased intracranial pressure One month before admission, the 
patient was referred from a local hospital to the Psychopathic Hospital because 
of his mental sMuptoms With the development of choking of both optic disks, 
he was referred to the surgicil service of this clinic as suspected of having a 
cerebral tumor 

Physical E\aniination — The patient was uncooperative, aphasic and difficult to 
examine Both optic disks were swollen to about 3 diopters A spastic paralysis 
of the right arm and leg with a positive sign of Babmski and ankle clonus were 
present The results of the various laboratory tests were reported as normal The 
roentgen examination of the skull showed no locah/mg signs of a tumor 

Com sc of Illness — The preoperative diagnosis was difficult to arrive at How- 
ever, in view of the age and the short history of symptoms, a glioblastoma multi- 
forme of the left motor area was considered as the most possible lesion A left 
bone flap was made, and a nodule of tumoi was easily enucleated from the motoi 
area An immediate examination suggested a metastatic adenocarcinoma Portable 
roentgen ra> films were made and interpreted as show'ing a large, rounded, soft 
tissue shadow in the outer portion of the right hilum As the left side of the 
diaphragm was held iiigh, it w'as thought that a primary tumor of the stomach 
was present with metastases to the lung and cerebrum Evidence of an extensive 
respiratory infection began after the operation, and the patient died on Dec 8, 1927, 
about two and a half months from the onset of the symptoms Complete necropsy 
was made 

Nectopsv — Postmortem examination revealed a primary carcinoma of the 
bronchus of the right lung w'lth multiple metastases to the brain, liver, suprarenal 
glands and right kidnej , and extensive bronchopneumonia 
The body was w'ell nourished 

The primary tumor involved the lower part of the upper lobe, the entire middle 
lobe and the upper part of the low'er lobe of the right lung The middle and lower 
bronchi u ere patent, but the upper bronchus was completely occluded, 1 5 cm from 
its origin, bj the carcinoma The sections of the lung show'ed a solid grayish-white 
tumor invading the adjacent lung tissue 

Brain Five large metastatic nodules were found m the left ceiebral hemi- 
sphere, 111 the cerebellum and m the pons (figs 12 and 13) One nodule m the 
cerebellum so compressed the fourth ventricle that the ventricular system was 
dilated The nodules were grajish-red with little necrosis They were round, 
appeared to be perfectly demarcated and indeed could be readily chucked out of 
the brain (fig 12) The edema of the left hemisphere was remarkable m com- 
parison W'lth the relatively normal right hemisphere, in which no nodules w'Cre 
found 

ilici o^copic Eianiination — Lungs The sections through the primary tumor 
showed the invasive, rapidly growing, well preserved epithelial cells arranged, 
according to location, as glandlike structures or m small clumps The entire wall 
of the primary bronchus was invaded, and the lining epithelium was replaced by 
tumor Elsewhere m the lungs were edema, infarction and evidence of an acute 
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inflammatory process Separate from the tumor and m an area of normal lung 
tissue was an early stage of metaplasia of the lining epithelium of a bronchiole 
]\Iany small blood vessels and lymph vessels were filled with tumor emboli 
The walls of some vessels were invaded by individual tumor cells 

Brain There were available for stud}' the immediately fixed operative speci- 
men and the necropsy material, fixed six hours post mortem 

The cells of the metastasis were similar m arrangement and type to those of 
the primary tumor The cytoplasm was plentiful, and the cells were either 



Fig 14 — A section through the tumor nodule shown in figure 12 The cortex 
is completely replaced by tumor cells, which line the under surface of the pia 
mater There is no invasion of the subarachnoid space Hematoxylin and eosin , 
X 80 


columnar or high cuboidal and often occurred in many layers like the arrangement 
of transitional epithelium Mitoses were abundant The tumor invaded the brain 
along the periphery of small blood vessels, and by direct invasion of the tissue with 
groups of tumor cells (fig 14) With the routine paraffin sections stained with 
eosin-methylene blue and phosphotungstic acid one could study many aspects of 
the injury to the brain and the brain’s response 
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For a short distance about the tumor, the brain tissue was necrotic, the ner\e 
cells were disintegrated and the mvclm sheaths were broken up, and one saw onh 
the large phagoci'tic cells and tlie cell bodies and processes of both degenerated 
and active fibrous astrocytes There was also seen a proliferation of the fibrous 
astroc 3 'tes for some distance awaj' Except for the phagoc\tosis and response 
of the astrocjtes, no other part of an inflammatory response was to be seen 

The frozen sections stained specificalh for astrocytes and for oligodendroglia 
and microglia demonstrated special changes in these elements There were 
hyperplasia and hvpertropln of many of the fibious astrocytes which “streamed” 
touard the metastasis (fig IS) The degenerative change of these cells, clasinato- 
dendrosis, was especially well shown 



Fig IS — The reaction of fibrillar\ astrocj'-tes m the vicmitv of a cerebral 
metastasis from a primary cancer of the lung There are a proliferation and 
an increase in size of these cells The arrangement of these cells gives the impres- 
sion that they are streaming toward the lesion Gold chloride sublimate 
(Globus modification) , X 320 

The oligodendroglia both in the specimen obtained at operation and in those 
obtained at necrops^ were in the sw'ollen stage, but there was no eiidence of aiy 
activity on their part in the repair of the injiirj 

Just as Hortega and Penfield demonstrated the transformation of microglia into 
phagocvtic cells about experimental wounds and tumors of the brain so one could 
follow' these changes in the brain tissue about the metastases A short distance 
from the edge of the tumor tissue, the microglia increased in numbers and soon 
changed their form to that of the tipe of phagocitic cell knowm as gitterzellen 
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Comment — The outstanding symptoms in tins case weie those of 
mental changes, leading to hospitalization m thiee sepaiate hospitals 
before the changes in the eyegioiinds suggesting an intiacianial tumoi 
weie lecognized at the Ps}chopathic Hospital The aphasia and 
inability to obtain a concise histoiy weie the gieat stumbling blocks m 
the mtei pi etation of the lesions The choking of the disks occuiied 
eailv aftei the onset of s}mptoms 

It IS mteiesting to note that m the piesence of a lelatively small 
piimaiy tumoi theie was an extensne invasion of the blood vessels 
by neoplastic cells and also multiple nodules in the In am 

In this case, as in cases 1 and 3, the i oentgenologic examination of 
the lungs gave a negative result 

Case 11 — Ou‘;cf iii<;idwu<; leitli In cdiia';, headache, natisca and vontiling Sitb- 
tinihoial deconiN f'i’non Glioma of light fiontal lobe suspect Osteoplastic 
cxploiation on light side zvith lemoval of tumoi Eailv fatality ycciop<;y zvith 
finding of piimaiy cai cinoina of the lungs and multiple nietastascs to biain 
Histoiy — On Dec 15, 1913 Miss A W, an American nurse, aged 48 was 
referred b^ Dr J T Alitcliell of Middleton, Conn with a diagnosis ot tumor of 
the brain Preiious to the onset of the illness, the patient had been treated for 
asthma for several jears The exact onset of the present illness was difhcult to 
determine The patient felt tired m February, 1913, but continued at w'ork Seien 
months later, m September, 1913 she had the first of a series of frontal and sub- 
occipital headaches -accompanied b\ nausea and vomiting Various treatments 
w'ere outlined and given, but w'lth no relief Fmalh a diagnosis of cerebral tumor 
was made 

Phvsical Examiiialion — The patient w'as well de\eloped and well nourished 
There was a high degree of choking of the optic disks The tongue protruded to 
the right Aphasia w'as noted Ataxia of the extremities and exaggeration of the 
deep reflexes were conspicuous 

Couise of Illness — A definite localiFation of the tumor could not be made A 
subtemporal decompression w'as made on Dec 21, 1913 In the next seieral w'eeks, 
the patient became worse, and finalh epileptiform attacks suggested a cerebral 
lesion on the right side, and an osteoplastic exploration w^as made bi Dr Cushing 
on Jan 13, 1914 An unusually edematous brain w'as found and a ‘ gelatinous,’ 
stringy, mucoid tumor about 3 cm in diameter w'as removed from the right frontal 
lobe There was an earl}^ postoperative fatalitv 

Ncciopsy — The body w^as well nourished A primary carcinoma of the 
bronchus to the right low'er lobe wuth metastases to the brain was present 

Brain The brain wms edematous and protruded through the operative defect 
m the skull There w'ere innumerable small and large c\stic cavities measuring 
from 0 5 to 3 cm m diameter and filled wuth a gelatinous, strmgA material 
These were found every w'here m the biam, being evenlv distributed and suggesting 
an arterial spread 

Mtcioscopic Exaniination — A number of sections through the specimen 
removed at operation and of specimens taken from the brain at necrops 3 were 
studied There w'as extensive necrosis m the center of each of the metastases and 
at the peripherv, m the brain substance The tumor cells were columnar and 
polygonal, w'lth abundant mitoses, and w'ere arranged to form small c\sts or 
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glands Tumor cells were found m the walls of blood vessels and in their lumen, 
as emboli and thrombi, and also as cuffs about the adventitia The leptomemnges 
over the cerebrum were lined in one portion b)" tumor cells 

Comment — This case belongs to the early senes in which the 
patients came to the hospital for tieatment Theie was an early fatal 
issue, and the necropsy levealed a bronchiogenic tumor 

The finding of a pi unary carcinoma of the lungs was unexpected 
In retiospect, the lecommending physician recognized that the patient’s 
heart was displaced and that the area of cardiac dulness was increased, 
suggesting some abnormality of the midthoiacic legion The presence 
of the pulmonary tumor probably accounts for these physical abnormal- 
ities The insidious onset of the cerebral s} mptoms was more in keep- 
ing with a pi unary tumor of the brain than with a metastatic lesion 
As is often the case with metastatic lesions to the brain, the clinical 
picture was a confusing one and the localization most difficult 

The multiple inetastases suggested an arterial spread of the neo- 
plasm 

Case 12 — Onset sudden ivith paialysis of the left side of the face Disonenia- 
twn Dysaithua Eaily choking of optic disks Rcgaidcd as alcoholic psychosis 
Death without opeialion Nectopsy with finding of caicmoma of bionchns and 
multiple metastascs to vaiious oigans, biain and Icptonieningcs 

Histoiy — On Oct 23, 1921, George S, an English chef, aged 55, was admitted 
to the surgical ser\ ice for observation The onset of the illness occurred suddenly 
on Sept 20, 1921, with a paralysis of the left side of the face In addition, the 
patient was temporarily disoriented Following the onset dysarthria, mental 
changes and the symptoms of increased intracranial pressure developed 

Physical Examination — The patient was disoriented, restless and emaciated A 
left facial paralysis was noted There was a slight choking of the optic disks 
The results of the examinations of the blood, urine and spinal fluid were negative 
The blood pressure was elevated, with a s 3 stohc pressure of 160 mni and a 
diastolic pressure of 80 mm 

Couise of Illness — A diagnosis of alcoholic psjchosis was made, as it was 
known that the patient was a heav}' user of alcohol Signs of consolidation of the 
left lung were evident shortly after admission, and death occurred sixteen dajs 
later 

Nectopsy — Postmortem examination showed a primarj’^ carcinoma of the 
bronchus to the lower lobe of the lung uith metastases to the brain, suprarenal 
glands, liver, hilar lymph nodes, right lung and upper lobe of the left lung 
The bodj' was well nourished The left pleural caviti' contained about 30 cc 
of blood-tmged fluid A firm, grayish-white tumor, about 7 cm in diameter, sur- 
rounded and invaded the bronchus to the lower lobe of the left lung The tumor 
projected into the lumen of this bronchus so as almost completely to occlude it 
The tumor extended in fine strands from its peripherj' into the adjacent pul- 
monary tissue There were innumerable small, nodular metastases, never larger 
than 0 5 cm m diameter, scattered throughout the rest of the tissue, but especialh 
beneath the visceral pleura 
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Brain ilultiple metastases were found in the brain in the leptomeninges of 
the brain and spinal cord and along tlie dorsal root ganglions 

The largest nodule in the brain w as located in the left occipital lobe It mea- 
sured 5 b\ 3 cm Other smaller nodules were found along tlie sihian fissure in 
the floor of the fourth lentricle m the caudate nuclei and in innumerable other 
areas All tliese nodules were graiish pink and appeared to be sharph marked off 
from the surrounding tissue 

Local thickening of grai ish-w lute metastatic nodules was seen in the leptomen- 
inges in the cenical and thoracic region about all the dorsal root ganglions 



Fig 16 — The leptomeninges are lined bj neoplastic cells from a primary carci- 
noma of the lungs (localized meningitis carcinomatosa) Tumor cells are seen m 
the subarachnoid space and in the cerebral cortex Eosm-methj lene blue, X 150 

Microscopic Exaiuimtion — Lungs There was much necrosis of the tumor 
A. great number of blood and hmph ^essels had their walls infiltrated and their 
lumen partialh or completelj occluded bs tumor cells Throughout the lungs w ere 
multiple scattered metastases which appeared to ha^e been transported bj the 
blood stream 

Brain and jMemnges Both sharph demarcated and infiltrating tumor masses 
imohed the brain, the leptomeninges of the brain and of the spinal cord and 
e^en some of the spinal ner\es The cells grew along the surface of the lepto- 
meninges and replaced the usual lining (fig 16) 
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It IS of interest that while ordinarily the tumor cells were columnar, when they 
lined the subarachnoid spaces and extended out into the dorsal root ganglions thej 
took on a cuboidal aspect Xo iinasion of the spinal cord was seen 

Comment — The sudden onset of ceiebtal symptoms with mental 
changes m this patient, who was an addict to alcohol, suggested an 
alcoholic psychosis to the examineis The absence of complaints and 
of any histoi v lefeiable to the lespnatoiy tiact m the presence of such 
an advanced lesion in the lungs is notewoithy In the cential nervous 
system, the tuinoi intaded the ceiebial substance, the leptomeninges of 
the hemispheres and likewise those of the coid, which is unique 

C\SL 13 — Onset of lUucs'; zeith pam m luiuba) icgioit and uiabihfy to zvalk 
Eiploiatoi y lapai otomv zuttli ditdiug of iitvoinas of utciw; Poztopciative wound 
infection and consolidation of base of left lung Death \eciopsv with finding 
of piiinaiv caicinoma of bionchiis to left loxvci lobe ivith nictastascs to biain, 
pelvic bones, hvci supiaicnal glands biatn and to a meningioma of btaiii 

Histoiv — On March 13 1923, ^linnie C, a Jewish housew'ife, aged 57, was 
referred by Dr C E Williams of Roxburj', Mass, for observation The illness 
began five months before admission with a dull pam in tlie low'er part of the back 
and inability to walk About two months later, the first of a series of persistent 
night sweats began Within a short time betore admission, the patient expectorated 
a small amount of blood 

Physical Examination — The patient was well nourished There was rigidity 
in the lower part of the abdomen with tenderness m the left low'er quadrant 
Several nodules were felt in the left side of the body of the uterus The examina- 
tion of the thorax and lungs showed no abnormality A. neurologic examination 
likewise showed no disease The cerebrospinal fluid was normal The roentgen 
examination of the chest showed a wedge-shaped area of consolidation in the left 
low'er lobe, the nature of which was not explained 

Com sc of Illness — After a thorough studj', no lesions were demonstrated in 
the genito-urmary, gastro-intestinal, biliarj or nervous sj steins A pelvic explora- 
tion was made, and a hysterectomv was performed because of the mvomas The 
operative wound became infected, and the patient showed all the symptoms of 
increasing involvement of the lower lobe of the left lung Death occurred two and 
a half months after admission to the hospital A complete postmortem examination 
was made 

Leciopsv — Postmortem examination showed a primary carcinoma of the 
bronchus to the lower lobe of the left lung with ,metastases to the lung, pelvnc 
bones, liver, suprarenal glands, brain and the meningioma 

Lungs A short distance from its origin, the bronchus to the low'er lobe of 
the left lung was partiallj' occluded by a carcinoma which extended from this 
bronchus for about 3 cm into the lung tissue in all directions The mucosa of this 
bronchus was eroded as the tumor projected into the lumen and for some distance 
to each side The peribronchial Ijunph nodes were replaced bj tumor 

Brain The conv'olutions were flattened One metastatic nodule, 1 S cm in 
diameter, w'as found in the left posterior parietal region A meningioma, 2 cm in 
diameter, w'as found ov'er the right frontal lobe This tumor caused erosion of the 
ov'crlj mg cranium A section of this hard tumor revealed areas of graj ish-white 
tissue mixed vvuth the dense, calcareous meningioma 
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Microscopic Exaiiiiuatwii — ^Lungs The cells of the pnmarj tumor were 
cjhnclnc and were arranged as alveolar structures The walls of blood -vessels 
and their lumina contained nests and clumps of tumor cells 

Brain The section through the metastatic nodule showed it to be of the same 
structure and cell t^pe as the primarj tumor The invasion of the meningioma 
represented a most unusual and rare instance of a benign new growth being 
iinaded bi a malignant tumor > 

Comment — This case belonged to the ‘ old ’ senes of cases in which 
the patients came to this hospital before a stiidt of this condition was 
inauguiated by one of us and attention called to the fiequent occuirence 
of this disease Although the patient gave a history of hemopt} sis and 
of night sweats, and although loentgen examinations pointed toward 
pathologic changes m the chest, no paiticular attention was paid to the 
thoracic oigans The patient then went through a jielvic opeiation, 
lemaining in the hospital seventh-five days without the bronchiogemc 
tumoi being lecognized 

This patient also is of mteiest m that in addition to the bronchio- 
genic cancer she had a m}oma of the uterus and a meningioma The 
lattei was infiltrated h)’- the pulmonary cancer, which also had 
metastasized to the hi am 

Cast 14 — Sudden onset of ccicbtal <!ymptoins with headache Hemiplegia on 
the left Cough foi dze \eais Eat tv fatality N'cciopsy zvith finding of piimaiy 
caicinonia of biotuhits and nietastazez to the btain 

Histoiy — K L, a man, aged 45, was admitted to the Cambridge (Jvlass ) 
Hospital with the complaint of severe headache and pain in the back and neck 
For fi%e jears before admission, the patient had had a cough The onset of cere- 
bral symptoms w'as sudden eight dais before admission, w’lth a severe, generalized 
and continuous headache 

Phxsical Examination — The patient w'as emaciated There were signs of an 
active abnormal process oier the apex of the left lung 

Coni sc of Illness — There w'as a gradual development of a left hemiplegia, and 
the patient died seven days after admission and about fifteen days after the onset 
of the cerebral sjmptoms A complete necropsv w’as performed 

Seciopsy — Primarj carcinoma of the bronchus to the upper lobe of the left 
lung was found, wnth metastases to the adjacent lymph nodes and brain 

Lungs The upper central duision of the primary bronchus to the upper lobe 
of the left lung was the apparent seat of the primarj" carcinoma that imaded 
almost the entire upper lobe The tumor apparently advanced eccentrically and 
uniformh from this one point of origin The lymph nodes at the bifurcation of 
the trachea W'ere massive from metastases 

Brain The meninges and blood vessels appeared normal grossly After the 
brain was sectioned, five separate well presersed metastatic nodules, measuring 
from 1 to 4 cm m diameter, w'ere found m the right frontal, parietal and occipital 
lobes and m the right cerebellar hemisphere 

18 Fried, B jM Metastatic Inoculation of a ^lenmgioma bv Cancer Cells 
from a Bronchiogemc Carcinoma, Am J Path , to be published 
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A'ha oscoptc Exammation — The pnmar}' tumor was made up of columnar cells 
arranged m alveolar form The cells were not ciliated nor did they produce 
mucus They appeared to grow along the walls of the alveoli Manj blood 
vessels were invaded and occluded by tumor 

The cells of the metastases to the brain w'ere similar to those of the primarj 
tumor There was considerable necrosis of the tumor and also an extensive 
necrosis of the brain about the metastasis 

Comment — It is likely that the tumoi of the left lung was of long 
standing, as the patient had a chronic cough for five years The 
S3’-niptonis of metastases to the brain were of short duration, and the 
condition and extent of these metastases suggested that they were of 
recent origin and had occurred at about the same time It is also of 
interest that all the metastases were on the right side of the brain, 
as in all the cases studied, the primar}-^ tumor had invaded the walls 
and lumen of many of the pulmonary vessels 

Case IS — Onset with pain m tight shouldct, weakness and loss of weight 
Cough Pulmonaiy ittbei culosis suspected Rapid cotiise to fatality Neciopsy 
Hist 01 y — A man, aged 37, entered the Boston Sanatorium with the complaint 
of pain m the right shoulder and right knee About three months before admission, 
the patient had had a sharp pain in the right shoulder, not related to injury Soon 
diarrhea, w'eakness, loss of w'eight, an evening rise of temperature to 100 F and 
signs of involvement of the right lung caused the patient’s hospitalization There 
was a short history of cough wnth but little expectoration 

Physical Examination — The patient was emaciated The chest was asym- 
metrical with a diminution of expansion on the right side There w'ere dulness 
and bronchial breathing over the entire right side of the chest and apical region 
of the left lung The bones show'ed a chronic hjpertrophic osteo-arthropathy 
The temperature increased to 100 F in the evening 

Coutse of Illness — During a three months’ stay at the hospital the patient had 
severe pain along the spine, and during the last week he W'as delirious Death 
occurred six months from tlie onset of the symptoms The final diagnosis w^as 
that of chronic and acute pulmonary tuberculosis and chronic hypertrophic osteo- 
arthropathy 

Neciopsy — Postmortem examination disclosed primary carcinoma of the 
bronchus to the upper lobe of the right lung with metastases to adjacent lymph 
nodes, left lung, left kidney, brain and right femur and chronic hypertrophic 
osteo-arthropathy 

Brain Tw^elve large, softened metastases from 1 to 1 5 cm in diameter were 
found scattered in every part of the brain 

Micioscopic Examination — The primary tumor replaced the pulmonary tissue, 
and in places the columnar cells growing in alveolar manner were replaced by 
squamous-like cells Frequently, the w'alls of the blood vessels were invaded bv 
the tumor cells, and the lumina occluded by a carcinomatous endophlebitis with 
resultant thrombus formation by both tumor and blood elements 

The metastases to the brain caused abundant necrosis and little reaction, as 
seen by the hematoxylin and eosm stained sections The brain w'as invaded bv 
tumor cells singly and in groups following along the blood vessels adjacent to the 
metastasis 
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Comment — The bionchiogenic cancel in tins case metastasized to 
the visceia, the bones and the biam The histoi} is lacking in details 
conceinmg the syinptoinatolog}^ and the clination of the cerebial 
involvement 

GENERAL COMMENT 

Pathologic Obsovatioin — Lungs In ele\en cases the piiman 
tuinoi was located neai the hilum of the lung and oiigiiiated in a 
pnmai} bionchus oi in one ot its eail} divisions The tumor led to 
a thickening of the bionchial wall foi a shoit distance and extended out 
into the adjacent pulmonai} tissue leplacing it eithei diffuseh oi b) fine 
pi ejections The lesion did not leveal a spread to the visceral pleina 
except m the instances in which the hilai poition of the light middle 
lobe was involved, and then the tiimoi extended into the adjacent 
poitions of the iippei and lowei lobes 

The new giowth piesented a tianslucent suiface studded with pig- 
ment and opaque neciotic tissue One tumoi of the middle lobe of the 
light lung along with the pulmonai \ tissue became so neciotic and 
infiltrated with blood that it lesembled more a piimaiy “blood vessel” 
tumoi than a malignant epithelial neoplasm 

In most sections thiough these tumoi s theie veie seen small and 
large blood vessels occluded In lecent oi oiganized thiombi, and in 
one instance the tumoi extended into a laige vessel adjacent to the 
piimaiy bionchus involved Frequently, small infaicts of the lungs 
weie seen Occasional!}, small nodulai metastases to the same oi to 
the opposite lung weie noted, and in one instance the metastases weie 
distributed as aie the tubercles in mihan tubeiculosis 

The adjacent tiacheobronchial Ivmph nodes showed a vaiymg degiee 
of invasion In metastases but they weie nevei gieatly enlaiged 

Theie weie alwajs changes in the lobe of the lung which nas the 
site of the tumoi as well as elsewheie m the pulmonai y tissue Such 
changes as atelectasis and compensatoiy emphjsema, infarction and 
acute mflammatoiy piocesses weie commonly found adjacent to the 
tumoi as elsewheie 

The microscopic examination of these bionchiogenic tumoi s empha- 
sized the vaiiations m the types, the aiiangements and the invasiveness 
of the malignant cells Although theie was always a vaiiation m the 
size of the cells even in the same sections one t\pe predominated 
in both the pnmai y tumor and the mti acranial metastases The cells of 
this common t}pe were columnar oi c3dmdnc and vere aiianged in a 
single layei or piled up to line a variable-sized jih eolai -like strnctine into 
Mhicli theie weie often papillary projections of the cells In the same 
tumoi, cuboidal or laige polygonal cells weie also seen, singly, in groups 
oi ananged in a glandlike stiucture In two of the tumoi s cuboidal 
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cells 2^1 edominated Neithei scjuamous cells noi the small undiffei- 
entiated cells desciibed as “oat cells” weie seen, and in no instance weie 
the cells consideied as having then oiigm fioin the mucous glands of 
the bionchi oi iiom the “alveolai eiDithehum ” 

The degiee of invasiveness vaiied in that in some theie ai^i^eaied 
little leaetion on the 25Jvit of the hionchus oi i^wlmonaiy tissue, while 
in otheis the tumoi cells a 202 >eaied isolated in a dense, old scai tissue 
In all the cases theie uas eiosion of the bionchial e 2 nthelium with 
extension into the lumen and invasion of the hionchus The caitilage 
blood vessels and l3m25hatics weie involved as much as the iiaienchyma 

The lesions in the blood A'essels weie most inteiestmg Tumoi cells 
in\aded the walls of vessels, of any cahbei piojected into the lumen 
and fiequently foimed a new lining foi the vessel A thiombus com- 
liosed of tumoi cells and of blood elements often foimed and became 
oiganized and canalized, and the canahcuh themselves then became 
lined with tumoi cells (figs 3 4 5 6 and 7 ) 

Likewise, emboli made iqi of tumoi cells weie i^iesent in vessels 
of all cahbei s AiDiiaienth, tumoi emboli 23assed dnectly to the heait 
and fiom theie into the geneial ciiculation, foiming also metastases in 
distant visceial oigans 

The atelectasis, hemoiihagcs mfaictions. emidiysema and inflam- 
matoiy 2 ^iocesses seen in the gioss weie confiimed in all the micioscoi^ic 
sections 

Biam Edema of the hi am was noted at even intiaciamal 
oi^eiation and at necioiis) This was so consjiicuous that the piesence 
of the metastatic nodule nevei satisfied the opeiatoi that it alone could 
be the cause of such an edema which often lecjuiied the saciifice of the 
bone flaiD 

Multqile thin coional sections w'eie made of each hi am The 
ventiicles w^eie nevei gieatly dilated, and the choioid plexus ahvays 
seemed noimal in the gioss Likewise the ceiebiospinal fluid show'ed no 
pathologic changes 

The metastases w^eie fiim, solid, enucleable masses, measuimg up 
to 5 cm in diametei laige enucleable, cvstic masses as much as 9 cm 
in diametei oi neciotic, bioken down lesions and as such lesembled 
the most malignant and invasive of the gliomas, the glioblastoma multi- 
foime The solid metastases weighed as much as 50 Gm The c\stic 
metastases always had one oi moie initial nodules of tvpical catcmo- 
matous tissue and had contents of moie than 75 cc of diit^, oiange- 
colored mucoid mateiial containing cholesteiol cr\stals, phagocytic cells 
and debus In one instance, bacteiia w^eie seen in sineais of the c^st 
content but cultuie of this mateiial show'ed no giowflh 
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In two cases there weie single, appaiently enucleable masses, 5 cm 
in diametei In three cases there were from six to twelve nodules of 
varying sizes located on the same side of the brain in each instance 
Each of the remaining brains appealed to be literally riddled with about 
100 separate masses, each of the same gross appearance These appeared 
less enucleable and moie invasive than the single metastases 

The location of the metastases is of intei est in that in eight of eleven 
cases in which opeiation was performed, tumor was diagnosed and sub- 
sequently found in the motor areas In two other instances, the lesion 
was correctly localized in the occipital legion In two patients, gross 
involvement of the leptomeninges of the ceiebrum and spinal cord was 
seen in these thickened, gi ay ish-white structures (fig 16) 

The diffuseness and multiplicity of the metastases to the brain were 
convincing evidence of their being carried by the blood stieam 

Fiom the mateiial removed at opeiation and at neciopsy, ceitain 
aspects of the leaction of the brain to the tumor, hitherto undescribed, 
could be studied 

In general, the cells resembled those of the primaiy lesion, except 
that they weie moie fiequently m mitosis Howevei, when these cells 
invaded the tissue of the brain singly or m small groups, they differed 
fiom the common cell type of the pulmonaiy tumors, in that they often 
were huge and rounded or polygonal and had large, irregular, hyper- 
chromatic nuclei The cell arrangement was siinilai to that in the 
primal y tumor except for certain features In one instance, a single layei 
of tumoi cells lined the subaiachnoid space of both the brain and the 
spinal cord just as the tumoi cells lined the alveoli of the lungs (fig 
16) Thick collars of tumor cells often suriounded the adventitia of 
blood vessels invading the brain alongside the vascular wall The walls 
of large blood vessels at the periphery of some of the metastases weie 
invaded by single cells or gioups of tumoi cells (figs 6 and 7) 

The nerve fibers showed complete destruction m the close vicinity 
of the metastatic nodules In areas i emote fiom the lesion, the nerve 
fibers showed demyehnization, swelling and fenestiation Changes in 
the ganglion cells were conspicuous in legressive and progressive 
changes in the cell body and in the nuclei, and also m the abnormal 
distiibutioii of the Nissl substance 

In the paiaffin sections, necrosis of the ceiebral tissue and 
degeneration of the nerve cells and neive fibers m the presence of some 
phagocytic cells and astrocytes was all that was visible of the reaction 
But with the special stains referred to, the complexity of the reaction 
was conspicuous 

The activity that each individual cell displayed in the presence of 
the neoplastic invadeis may be consideied separately 
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In general, the leaction in the biam closely lesembled that desciibed 
by Penfield as pi esent in the vicinity of gliomas and also in expei i- 
mental ceiebial injury 

The miciogha appealed noimal at a distance of 1 cm from the edge 
of the metastasis As the tiimoi nodule was appioached, theie was a 
lathei abiupt tiansition to a mass of miciogha which appealed to be 
wandering toward the necrotic tissue Heie the noimal and also the 
tiansitional forms of this cell formed a dense black mass that thinned 
out as the actual neciotic zone was leached Within a small area, all 
the changes from the noimal miciogha to the ameboid foims and the 
compound granulai coipuscles were to be seen The tumoi masses 
themselves showed no penetiation by the phagocytic and scavenger 
elements (figs 17 and 18) 

Large phagocytic cells weie likewise seen attached to and lying 
flee about the adventitia of small blood vessels at the boundary of the 
tumoi and the neciotic ceiebial tissue It is possible that some of these 
cells aiose from the adventitia of the blood vessels (the adventitial 
cells of Marchand) 

Similaily, the astiocytes lesponded to the malignant neoplastic ele- 
ments In the ceiebral tissue close to the metastasis, clasmatodendrosis 
of these cells was conspicuous (fig 19) In the adjacent areas, a 
dense gliosis was pi esent and then theie was a stream of the astrocytes, 
all seeming to go in parallel lows towaid the injuiy (fig 15) 

Theie was no evidence that the ohgodendi ogha act as an element 
of phagocytosis or of lepair In eveiy section of the material obtained 
at opeiation oi at neciopsy, varying degrees of swelling of the cells 
weie consjiicuous (fig 20) It may be said that no distinction could 
be made between the swollen cells found in the old, fixed necropsy 
material and the fiesh tissue operation obtained at and those seen in 
appaiently noimal brains Transfoimation of these cells into phagocytic 
cells, as noted by some writers"® in expei imental conditions, could not 
be identified 

In brief, then, all elements of the ceiebial substance responded to 
the metastatic neojDlastic invasion The leaction was most outstanding, 
and, as stated, closely resembled that seen by Penfield and his associates 
in expei imental studies on the cerebral reactions to wounds and to 
infectious invaders 

19 Penfield, W Microglia and the Process of Phagocytosis in Gliomas, Am 
I Path 1 77, 1925 , The Mechanism of Cicatricial Contraction of the Brain, Brain 
50 429, 1927 Penfield, W , and Buckley, R C Punctures of Brain Factors 
Concerned in Gliosis and in Cicatricial Contraction, A.rch Neurol & Psychiat 
20 1 (July) 1928 

20 Ferrara, Armando, and Davidoff, L M The Reaction of the Oligoden- 
droglia to Injury of the Brain, Arch Path 6 1030 (Dec ) 1928 
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In his recent monogiaph Lewin stated that the brain represents 
an “inchfteient nonspecific nutiient medium” for heteiologous neoplasms 
In 1923, Murph} and Sturm-- found that tiansplantahle mouse tumois 
giew activel} when inoculated into the biains of rats guinea-pigs and 
pigeons, wheieas subcutaneous oi intramuscular giafts in the same 
animals failed It uill be seen that m the material here piesented the 
ceiebial reaction touaid metastases, which aie in a sense a homologous 



Fig 17 — Tlie reaction of tlie microglia to the metastases from a priman caici- 
noma of the lung In the right segment of the picture the microglia show swollen 
processes In the center, the processes are shortened and thickened, while in the 
left lower segment the cells are seen as compound granular corpuscles Penfield s 
combined method for oligodendroglia and microglia , X SSO 

graft, IS of such a magnitude that one can liardlt accept the notion that 
the cerebial substance is an “indifteient nonspecific medium Neter- 

21 Lewin Carl Die Aetiologie der bosartigen Geschwulste Berlin Julius 
Springer, 1928 

22 :tlurph\, J B and Sturm E Conditions Determining the Transplant- 
abiliti of Tissues in the Brain J Exper Med 38 183 1923 
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theless. the malignant cells OAercome this reaction and probably gro^\ 
more rapidh in the biam than in the lungs 

Cluneal Obsci'z’alioiis — Onset of S3mptoms In nine of the fifteen 
cases, the disease started suddenh and m six it began less abruptl} 
The patients of the fiist gioup could state accuiatel) the circumstances 
the date and often the hour of the onset ot the first attack In six of 
the nine patients the initial S}mptoms nere those of mvohement of 



Fig 18 — ^ilacrophage reaction m the brain tissue adjacent to a metastatic 
nodule Some of the macrophages lar close to or are attached to the nail of 
the blood vessel and gue the impression that thej originate and separate oft from 
the adrentitia Hematoxrhn and eosm X 320 

a motor area of the brain lesulting m jacksoman attacks, weakness oi 
hemiplegia Of the other three patients two complained of headaches 
and one became delirious at the onset and died one neek later 

In SIX cases of the second group the onset as stated nas less 
abi npt , in three of this group the first s} mptoms were those of ini oh e- 
inent of the motoi areas and m tno the illness began nith headaches 
In one patient the s} mptoms nere most indefinite and although an 
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tmcommon or that it occurs late in the course of the illness from a 
metastatic lesion to the hi am 

From the results of the neurologic examination a cerebral lesion 
■was correctl) localized m eight of ele\en cases and this ■\^as confirmed 
in each instance b\ an intracranial operation In each of these eight 



Fig 20 — Swelling of the oligodendrogha in the brain with metastases from 
a primarj carcinoma of the lungs {A) in the cerebral tissue close to the metastatic 
nodule, (B) m the edematous cerebrum at a distance from the metastatic nodule 
Stain same as described under figure 19, X 850 

cases, the metastatic lesion w as found in or near the motor area Local- 
izing signs ^\ere not definite in three cases In one of these, a ventric- 
ulogram was made and a multicystic tumor was located Subtemporal 
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deconipiessions were made m the leinaining two cases and eventually 
the signs of a tumor manifested themselves, and metastases were 
lemoved at furthei operation 

Course of Illness The course of illness w'as lapid m each case, so 
that the aveiage period fiom the tune of the onset of symptoms until 
hospitalization was but thiee months One patient died one week fiom 
the onset of the inti acranial symptoms, and two patients were ill for 
five months before being hospitalized 

Signs of inci eased intraci anial pi essui e occui i ed early m the com se 
of the illness m the majority of the patients In ten of the eleven cases 
in w'hich opeiation w^as pei formed, one metastatic nodule w'as remoied, 
and in two instances a similai nodule was again removed fioin the 
same location after recuirence six months or a 3'ear later In one patient 
no tumor was found In this instance, the marked edema of the brain 
prevented a thorough exploiation 

Five of the patients died within two weeks of the operation, and 
at necropsy the biains of four of these show'ed multiple metastases 

Four patients lived fire months, seven months, two jears and seven 
}'ears after the operation, respectively, wuth complete relief from their 
intracranial sjmptoms until the final ovenvhelining spread of the disease 
follow^ed by lapid death 

With the foiegomg facts m mind, it is the opinion m this clinic 
that as a lule suigeiy is indicated m such cases, even though one is con- 
scious that the lesion is a metastasis For in instances in rvhich the 
intraci anial lesion w’as sohtar), its lemoval with the leaving behind of 
the usual decompi ession has led to a prolongation of the jiatient's life 
and has spared him much suffering caused by an expanding intraci anial 
lesion 

SUMMARY 

Aletastases to the cential nervous system weie found in fifteen of 
thiit) -seven patients with bi onchiogenic cancel Foi eleven of the 
fifteen patients, a diagnosis of piimaiy tumor of the brain w'as made, 
and the bronchiogenic tumor w^as overlooked Foi the remaining four 
patients, a definite diagnosis could not be made 

An intiaci anial opeiation was peifoimed on eleven of the patients, 
and a metastatic tumoi w'as lemoved in ten instances 

The postoperative suivival period of the patients with solitary 
cerebral metastasis vaiied fiom five months to seven years (case 5) 
An early postoperative fatality lesulted in every patient with multiple 
ceiebral metastasis 

It js believed that when a person of middle age has an abrupt onset 
of symptoms and signs of a rapidly developing mti acranial lesion, a 
metastatic ceiebral lesion should be thought of and that the lungs aie 
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the niobt common site ot the piimai} lesion It is leah/ed moieo\er 
that e^en in instances m which the examination of the lungs fields 
negatne lesults the piesence of a piiman tumoi in these oigans cannot 
be excluded 

A metastasis to the biam fiom a piiman pulmonary tumoi w'as 
commonh mistaken foi a lapidly giownng glioma a ceiebial Aasculai 
lesion 01 an encephalitis 

.Vpparenth the piilmonaiy tumoi metastasizes to the biain b\ wac 
of the blood stieam The lelaliveh gieat frecjuenc\ of intiacianial 
metastasis is due m all piobabiht} to the tact that a tumoi embolus 
fiom a pulmonale cancel passes from the piilmonare eein directle into 
the ceiehial circulation, w’heieas cancels tiom othei eiscera on then 
w'a\ to the biam aie piimaiih letained b) the lungs, wheie thee mae 
remain mdefimtele otten being altogethei destroyed 

Theie is an outstanding leaction on tbe part of the micioglia and 
astrocetes to the metastatic lesion, the i espouse being eere much like that 
found m expciimental studies on the icaction of the hrain to eeoiincls 
and to infectious invadeis 



HEMANGIO-ENDOTHELIOMA OF THE LIVER ■*= 


RAYMOND H GOODALE, MD 

BEIRUT, S\RIA 

Relatnely fen cases of hemangio-eiidotbehoma of the liver ha\e 
been reported, and it seemed advisable to add this case to those 
already on record because of the difficult} of clinical diagnosis and 
the interesting pathologic picture The case was that of an ema- 
ciated child 11 months old nith a marked enlaigement of the liver of 
unknown origin 

REPORT or CASE 

Hisfo>y — A bo}, 11 months of age, was brought to the hospital showing 
marked swelling of the abdomen of five months’ duration When the swelling 
was first noticed, the parents took the child to a physician, who prescribed 
quinine The swelling continued, howeier, and there was no improvement The 
patient w-as then brought to the dispensary, wdiere it w'as found that the liver 
w'as enlarged and extended to 10 cm below the costal border The spleen was 
also enlarged and extended dowm to the same level Both organs w'ere smooth on 
palpation at this time A few discrete, firm glands w'ere palpable in the axillae 
and the neck The child returned to his home in Damascus and received frequent 
injections of quinine wnth apparent benefit, but the swelling of the abdomen con- 
tinued to increase rapidly The child continued to nurse well, did not vomit or 
have diarrhea and only occasionally had fever 

The patient entered the hospital about tw'o months after his visit to the dis- 
pensary On phy steal examination, he was found to be fairly W'ell developed and 
nourished The abdomen was enormously distended, and a netw’ork of dilated 
veins was visible over the upper part of the abdomen The low^er edge of the 
liver was palpable 8 cm above the symphysis pubis The liver w^as covered with 
fluctuant nodules averaging 3 cm in diameter There was considerable fluid 
m the lower part of the abdomen No tenderness or rigidity was elicited 

Laboiaiory Observations — The red blood cell count was 2,840,000, the hemo- 
globin content (Tallqvist) was 60 per cent The white blood cell count was 
6,900 The differential count gave polymorphonuclears, 68 per cent, lymphocytes, 
30 per cent, monocytes, 1 per cent, and transitionals, 1 per cent. The Wasser- 
mann reaction w'as negativ^e The mother’s Wassermann reaction was 1 -f 

Autopsy — The body w^as that of a fairly'^ well developed and poorly nourished 
male infant with a markedlv'^ distended abdomen The skin ov’^er the abdomen w^as 
tense and shiny , and the umbilicus was everted The liver was easily palpable, and 
the lower edge was felt at a point in the midline about 10 cm above the symphy'sis 
Multiple soft nodules could be palpated on the hv'er surface 

When the abdomen was opened, a large nodular liver w'as found occupying the 
entire right side A liter (1,000 cc ) of clear yeliow^ fluid was taken from the 
pelvis 

* Submitted for publication, Nov 7, 1929 

'’'From the Department of Pathologv, American Univ'crsitv of Beirut 
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The Iner ^\eIghed 1 100 Gm It uas co^erecl \Mth purple nodules var 3 nng in 
sire from that of a marble to that of a horse chestnut These nodules stood out 
on a dull jellou background of liver substance, and were soft on palpation Some 
were flat others were umbihcated On section these dark red areas were found 
throughout the luer, replacing practicalh' the entire organ (fig 1) The small 
amount of In er tissue remaining was j ellow' The nodules w ere hemorrhagic and 
were apparent!} surrounded b} a band of wdiite connectue tissue 

The other obser^atlons at autops\ were enlarged mesenteric glands and a 
stone the size of the head of a pin m the upper part of the left ureter No 
metastases of the tumor were found 

Histologic Eiawiiiatwii — Pieces of tumor and Iner tissue were fixed in 
Kaiserlmg I solution and were stained with hematox}hn and eosin and with 
Nan Gieson s connectne tissue stain 



Fig 1 — Lner showing tumor nodules (n) and Iner tissue (fc) 

Some tumor nodules were made up of dilated blood spaces separated b} bands 
of connectne tissue in which no liver cells were seen The blood spaces w'ere 
lined with endothelial cells, which appeared larger and more numerous than those 
of a normal blood -vessel (fig 2) The outlines of these cells could not be seen, 
but the nuclei stained a pale or deep blue and stood out against a pale pink 
cvtoplasm The nuclei w'ere vesicular and oval or fusiform No mitotic figures 
were seen There was no e-vidence of hematopoiesis The blood spaces were 
filled with red blood cells mixed with a normal number of leukocvtes 

Other sections of the tumor showed a different picture Under low power, the 
tissue appeared to be a solid mass of tumor cells wuth mam tinv openings Under 
high dry power, these tnn openings were found to be surrounded b} single cells 
These w^ere apparent!} attempts to form blood vessels, for red blood cells were 
found in some of them In manv places were concentric blue-staimng masses 
similar to those seen m dural endothelioma Some fields showed small solid 
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masses of endothelial cells which had not formed blood vessels The tumor 
nodules, in general, were found to be surrounded by connective tissue in vinch 
were a few atrophic liver cells 

A. feu foci of hmphocytes were found in the increased connective tissue 
around the bile ducts The branches of the hepatic arterv show ed sw elling of the 
endothelial cells The liver cells showed albuminous degeneration, but were other- 
wise normal 

The diagnosis was congenital hemangio-endothehoma of the Iner 



Fig 2 — Section of tumor nodule showing blood spaces lined with endothelial 
cells 


THE LITERATLRE 

Foote ^ leportecl a case and letiewed the liteiatuie on congenital 
hemangio-endothehoma of the lu'ei in 1919 He suggested that these 
tumors be called hemangio-endotheliosaicoma because the\ weie the 
result of rapid and uni esti anted piohferation of the endothelium of 
the capillaries of the liver Fiom the ten reports of cases which he 
reMewed Foote concluded that such a tumoi tvas a congenital disease, 

1 Foote, T Hemangio-Endothelioma of Li\er, J A if A 73 1042 (Oct 4) 

1919 


1 
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manifesting itself by hepatic enlaigement and some digestive distur- 
bances within three months aftei hiith Theie was a fatal teimination 
111 e\eiy case hefoie the patient was 6 months of age The patient in 
the case desciibed in this papei, howevei, lived until the eleventh 
month 

Foote ^ stated fuithei that jaundice and ascites weie not usualh 
obsened, and that metastases weie not found The hvei was puiplish 
and studded with nodules laiying in size fiom that of a millet seed 
to that of an egg, some of which weie confluent These nodules ueie 
lighter in coloi than the suiiounding tissue and thioughout the liver 
m cut section had in each instance a daik led centei sui rounded bv a 
lightei coloied iing HistologicalK the hvei showed an infiltiation 
of the normal areas with small round cells In places, the liver cells 
ueie distoited, ati opined and vacuolated The mteilobulai connectne 
tissue was inci eased The smallei blood vessels weie choked with laige 
endothelial cells, some showing mitotic figuies The nodules ueie sui- 
rounded by a fibious band of compiessed hvei tissue In some places, 
this fibrous band showed lacunae containing degeneiated Inei cells 
The larger nodules weie packed with laige lound oi iiiegulai cells with 
laige nuclei, some areas lesemblmg mjxosaicoma Giant cells and 
polymorphonucleai s were also seen in some aieas 

Godel - desci died the condition of a child 3 months old with 
multiple piimaiy tumois m the luei which he diagnosed hemangio- 
endothelioma The luei Avas 15 by 8 b\ 4 5 cm and jellowish blown 
Man} nodules weie seen thiough the capsule the} ueie the size of a 
hazelnut and smaller On section the nodules stood out bluish giaA 
against the hvei tissue The micioscopic pictuie was essentiall} the 
same as that leported m the Inei heie desciibed 

Anothei case desciibed bv Oizechowski " difteied m thiee paiticulai 
featuies from any of the cases lepoits of which hare thus fai been 
published The subject, a giil 2y^ months old was marked!} icteric 
and the liver paienchyma was gieenish indicating seveie stasis of the 
bile This hemangio-endothehoma had metastasized to the lung and 
to the skin, with multiple lesions m each oigan The thud distin- 
guishing feature was blood cell foimation in the tumoi nodules in the 
Iwei This included the foimation of both led and uhite blood cells 
and would indicate a continuation of the hematopoietic function of the 
liver from fetal life 

In none of the other cases reported in the hteratuie thus fai was 
icterus 01 hematopoiesis in the tumoi of the Inei obsened Heulett'* 

2 Godel, A Frankfurter Ztschr f Path 29 375 1923 

3 Or/echowski G Virchous “krch f path Anat 267 63 1928 

4 Hewlett Intercolon M J Australia 4 615 1899 
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was the only othei authoi to leport metastases from sarcoma of the 
liver m a case that ma}^ have been one of hemangio-endothehoma 
He mentioned nodules in the lungs of the same general microscopic 
appearance as those in the liver, but he did not give the details of 
their stiuctuie 

Bondy ® repoited a case chnicalh which might be classified as one 
of hemangio-endothehoma The child had a protuberant abdomen, 
especially in the light upper quadrant, ivhich was first noticed by the 
mother when the child was 3 weeks old The circumference of 
the abdomen at this time was 18 inches (45 72 cm ) at a point V/z 
inches (3 77 cm ) below the costal border Percussion over the uppei 
three quarteis of the abdomen gave a fiat sound On palpation, an 
indistinct mass was felt filling both sides of the upper part of the 
abdomen The surface of the mass w^as smooth, and the edge was dis- 
tmctlj" palpable below'' the umbilicus This mass could not be definitely 
connected with any organ 

At operation, an enormously enlarged hvei w'as found, filling three 
quarters of the abdominal cavity The hvei w'as dark browm and was 
mottled wuth small blue areas, aieraging 1 cm in diameter The sur- 
face W'as smooth The spleen and the kidne}s were not enlarged, nor 
W'as there any imasion of any other organ The child died at the age 
of months with a girth of 29 inches (73 66 cm ) at the umbilicus 
No autops}' W'as permitted 

A piece of the liver was removed at operation, and the microscopic 
diagnosis W'as angiosarcoma No description of the sections w'as given, 
so that one cannot conclude definitely whether or not the tumor fitted 
into the category of hemangio-endothehoma The clinical picture, how- 
ever, was similar to that in the cases thus far i epoi ted in the literature 

COMMENT 

Various theories have been put forth m an attempt to explain the 
angiomas of the liver Schmieden® believed that for the majority of 
such tumors, a simple dilatation of the capillaries affords an adequate 
explanation ^ Ribbert ^ also believed in the factor of capillary dilata- 
tion, but he maintained that this is secondarj' to embryogemc distur- 
bances of the endothelium I belieie that in the case presented m this 
article the tumor w'as a true blastema of endothelial cells Some 
sections had the appearance of a simple cavernous hemangioma, while 
others had the appearance of an endothelioma Mallory ® stated that 

5 Bond}', J Angiosarcoma of the Liver in an Infant J A IiI A S6 873 
(March 25) 1911 

6 Schmieden Virchows Arch f path Anat 161 373 1900 

7 Ribbert Virchows Arch f path Anat 102 351, 1898 

8 Mallorj, F B Pathologj of Malignant Diseases of Konepithehal Forma- 
tion J A m’ a 55 1621 (No\ 5) 1910 
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lumois aiising fiom endothelial cells should be called endotheliomas 
Most pathologists, howe\ci, iesei\e this teim foi the lapidl} glowing 
tumois and speak of the slow-gi owing ones as angiomas In anothei 
aiticle, Malloiy” pioposed the name heniangio-endothehoma foi those 
angiomas which show definite piohfciation of endothelial cells and neu 
foimation of blood vessels 

Ewing did not use the leim hemangio-endothehoma of the hvei 
He called the tumoi i epoi ted b} V cedei and Austin as hemangio- 
endothelioma, a multiple congenital hemangioma of the Inei 

The sections of the tumoi hcie described which show masses ol 
endothelial cells indicate a moie active and malignant tumoi than the 
simple hemangioma which is seen in some of the sections m this case 
It seems, theiefoie, that the tcim hemangio-endothehoma is collect foi 
this tumoi 

SUMMARY 

A case of multiple congenital hemangio-endothehoma of the hvei 
m a male infant 11 months old is desciibed Tbe total numbei oi 
such tumors lepoitcd in the htciatuic to date is fouiteen including 
that desciibed m this papci 

9 Mallorv, F B J Expci Idcd 10 575 190S 

10 Ewing, J Neoplastic Diseases, ed 3. Philadelphia W B Saundeis Com- 
paiu, 1928, p 249 

11 Veederand \ustin T Sc 143 102,1912 



VENTRAL SYiVMETRICAL HYPEROSTOSES OF THE 
INNER TABLE OF THE CALVARIUM-^ 

LEROY \V YOLTON. AIM 

C HIC \GO 

Occasionally, at autops}, s\mmetncal thickenings of the innei table 
of the \ enti al poi tion ot the cal vai iiini ai e obsei ved These h} perostoses 
aie moie oi less niegulai in contoui and aie thickest within that poition 
ot the frontal bones coi i esponding to the frontal eminences The 
giowths when extensn^e, also involve paits of the adjacent parietal 
bones, but they chaiacteiisticalh avoid the orbital poition of the frontal 
bone and also the sagittal sulcus The} may be compact in stiucture 
or contain spongy diploe The r^asculai channels aie generally deep 
giooves 01 occasionally tunnels in the new bone The high proportion 
of incidence in females is lemarkable The hypeiostoses are symptom- 
less and aie rarely if evei diagnosed during life 

The hteiatuie of the last ninet) }eais contains a number of refei- 
ences to this condition undei vaiious names One of the early descrip- 
tions is in the catalog of the Musee Dupuytien^ m which there are 
also three lithogiaphic illustiations There is minoi mention of this 
t}pe of hypeiostosis by Bucknill and Tuke,- Biikett,® Clouston,^ Lewis, ^ 
Humphre},'* Beadles' and Shattock ® Of gi eater interest aie the con- 

* Submitted for publication, Xo\ 7, 1929 

* From the Xorman Bridge Pathologic Laboratory, Rush ^fedical College 

1 Aluseum d’anatomic pathologique dc la Faculte de medicine de Pans, ou 
Nusee Dupmtren, Pans, Bechet jne et Labe, 2842, \ol 2, pp S03-S05, atlas, 
pi 15, figs 5, 6 and 7 

2 Bucknill, J C, and Tuke, T H I\Ianual of Ps^ cbological Medicine, 
Philadelphia, Lindsaj and Blakiston, 1874, p 567 

3 Birkett, J Contributions to the Practical Surgcr}' of New Growths or 
Tumours Series VI Cartilaginous and Bonj-^ Growths Giij’s Hosp Rep 
(Series 3) 14 475 (pi 4, fig 3) 1869 

4 Clouston, T S Clinical Lectures on Mental Diseases Philadelphia, 
Henry C Lea’s Son & Companj , 1884, pp 407-408 , ibid , ed 6, 1904, pi 29 

5 Lewis, W B Textbook of Mental Diseases with Special Reference to the 
Pathological Aspects of Insanity, London, C Griffin &. Companj, 1889, p 433 

6 Humphrej', G M Senile Hjpertrophy and Senile Atroplw oi the Skull, 
Med Chir Tr, London 73 327, 1890 

7 Beadles, C F The Cranium of the Insane, Edinburgh M J (N S ) 
3 263, 1898 

8 Shattock S G .Morbid Thickening of the Caharia, and the Reconstruc- 
tion of Bone Once Abnormal , a Pathological Basis for the Study of the Thicken- 
ing Obsened m Certain Pleistocene Crania, Tr Internat Cong Med, 1913, sec 3, 
pt 2, London, 1914, pp 17-25, and pi 3, figs 1-5 
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tributions b} Rokitansk}' ” Naito and Schuler/® Naito Knaggs and 
Stewart The most extensive studies are those by Engel/'* Dressier 
and Grieg In these writings there is reported a total of 165 instances 
of this abnormaht} of the frontal region In 113 of the cases the 
patients veie females and m 15 males In 37 instances, the sex was 
not known Dresslei repoited that in 1 632 autopsies he found 71 of 
these hyperostoses or 4 35 per cent, 64 of which were in females and 
7 111 males Grieg examined 188 calvaiia the sexes being practically 
equal and found 32 with the hipeiostoses 28 being m females and 4 
in males Thus, in one large series, the incidence was over 4 per cent 
and of these nearly 90 per cent w'ere m females 

In the museum of the Norman Bridge Laboratorj of Patholog}'^ at 
Rush j\ledical College there are four calvaria bearing these hjperostoses 

Xo 314-21 — This specimen is a skullcap (fig 1) from an aiitopsj" performed 
bj Dr E R LeCount on the bodj' of a white man aged 64 who died from chronic 
alcoholism and bronchopneumonia It weighs 384 Gm and is 189 cm long 13 7 
across and 8 high Externalh, the contour is regular, and the suture lines are 
parth obliterated, the metopic suture entirelj so Wormian bones are present in 
the lambdoid and coronal sutures An eburnated exostosis, 3 bj 4 mm and raised 
0 5 mm , IS present 1 cm above the anterior sawed edge of the frontal bone 2 mm 
to the right of the midline There are delicate vascular grootes in the middle of 
either lateral half of the frontal bone from 0 5 to 2 cm abo\e the sawed edge 
Minute vascular openings in the outer table are associated with these grooves 

InternalU, all suture lines are obliterated, and the trontal region is coiered by 
a bony thickening The edge made b\ sawing measures D mm at its thickest 
place in the right frontal region, m the left, 11 mm In the occipital region, it 
aierages usuall} about 4 mm The contour of the hjperostoses medialh is wart- 
like with small knobs and granules arising abruptly The lateral portions are more 
regular in contour and come down gradually to the level of the rest of the inner 
table slightly be^ond the coronal suture The midline is a\oided, so that ^entrallJ 

9 Rokitanskj, C A Alanual of Pathological Anatom\, Sjdenham Society 
Translation, London, 1850, ^ol 3, pp 127, 129, 133, 211 and 378 This is a trans- 
lation of the German edition of 1842 

10 Naito, T, and Schuler, A Ueber die Hiperostosen des Schadels AVien 
klin Wchnschr 36 792, 1923 

11 Naito Inasaburo Die H\perostosen des Schadels, Vienna and Leipzig, 
Josef Safaf, 1924, pp 75-81 

12 Knaggs, R L The Inflammatory and Toxic Diseases of Bone, New AMik, 
William Wood & Company, 1926 pp 205-207 

13 Stewart, R M Localized Cranial H 3 perostosis in the Insane, J X'eurol 
& Psychopath 8 321, 1928 

14 Engel J Das Osteophyte an der inneren Schadelflache, Wien med 
Wchnschr 21 770, 794 and 823, 1871 

15 Dressier, L Ueber die Hyperostosen des Stirnbeins, Beitr z path Anat 
u z allg Path 78 332 1927 This contains a critical renew of the literature, 
and the reader is referred to this article for additional references 

16 Grieg, D M Intracranial Osteophytes Edinburgh M J 35 165 and 237, 
1928 
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at the sawed edge there is a narrow groo\e resembling a saw-cut, 1 5 mm mae, 
flanked bj steep sides 5 mm high At the surface, the groove is narrower, 1 mm ’ 
and at the bottom the walls are shghtlj undercut The median free space widens 
out toward the bregmatic region, where it is 2 5 cm wide In the middle of this 
triangular free space is the shallow' groote for the sagittal sinus and beside it 
depressions for the pacchionian bodies The bregmatic region is no thinner than 
the nearbj portions of the vault The channels for the middle meningeal lessels 
are deep, particularly near the edge of the In perostoses, and in places the} become 
tunnels in the bone 

The surfaces of the In perostoses are marked with elongated pits and fine 
wrinkles approximately parallel, but converging toward a point m the midhne 
about 2 cm abme the \eutral sawed edge Howeier, at the margins of the 



The ventral portion of cah anum no 31 4-21 illustrating the sy mmetncal 
hyperostoses of the inner table the kiioblike and the more diffuse portions of the 
grow'ths, their aioidance of the raidhne, the inner boundary of the inner table (a) 
under the growths and the \ascular furrows in the parietal regions 

growths, near the coronal suture, these streaks run in a coronal direction The 
surface texture is smooth almost polished 

Where the saw -cut passes through the hyperostoses, the compact outer table is 
from 1 to 1 5 mm thick Next is the diploe a zone of spongehke structure mea- 
suring about 2 mm Then comes an ill defined compact laier slightK more than 
1 mm thick, eiidently representing the original inner table, and this is followed 
by the hyperostosis The latter is made up of a spongi layer as much as 8 mm 
thick, shghth more porous than the normal diploe, and coiered by a thin, hard 
laser, less than 1 mm thick, forming the inner surface At the edges of t e 
growth, the innermost laser fuses ssith the inner table of tlie skull bi disap 
pearance of the spongs layer 
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In the other three caharia concerning ^^hlch there are no records 
there is not as much achentitious bone 

No 314-23 — This skullcap measures 18 7 b\ 141 b\ 83 cm and weighs 
542 Gm ExternalK all suture lines are distinct and a metopic suture is present 
The skull is generalh thick and in the region of the lertex it measures 1 cm 
The inner portion of the frontal region is humpj m contour but the texture of 
the surface is smooth and hard On the sawed edge the thickest places measure 
12 mm , on the right and 10 on the left The occipital region is about 6 mm 
thick though in the region of the internal occipital protuberance it is o\er 10 mm 
thick In the frontal region, the inner table is not traceable under the hjper 
ostosis but the area is umformh spong% The sagittal region is thinner than the 
frontal squamas 

No 314-24 — This caharium has all suture lines obliterated except the coronal 
suture which is present for about 2 5 cm on the right and 4 cm on the left 
between the superior and inferior temporal lines It weighs 300 Gm and mea- 
sures 18 b\ 14 8 b\ 76 cm Internalh there is an increase in the thickness of the 
frontal squamas so that the usual conca\it> there is made nearh flat, though 
genth undulating There are four rounded knobs near tbe medial border of the 
left hjperostosis The thickest place along the sawed edge on the left is 13 mm 
thick , on the right, 8 mm How e\ er on the right, the saw -cut w as below the main 
part of the Inperostosis The midline is not thickened The furrows for the 
middle meningeal arteries are deep and are comerted into tunnels for short dis- 
tances 2 mm on the left 1 5 on the right The rhomboidal bregmatic region is 
shghth thicker than the surrounding region and this impression is accentuated 
b\ the pits for the arachnoid granulations around it The surface of the hiper- 
ostoses IS smooth, except for fine stnations 

No 314-25 — This skullcap is IS bj 13 3 b\ 7 8 cm, m dimensions and weighs 
442 Gm All suture lines are obliterated, except about 1 5 cm of the coronal 
suture on both sides betw'een the temporal lines The specimen impresses one as 
unusualh heaiA The edge is nowhere ■ver\ thick but the frontal concaiities are 
filled with bone presenting a wa^^ surface The thickest portion on the left is 
12 mm thick, on the right, 11 mm This thickening is diffuse, and the midhne is 
not notabh depressed below the le\el of either side A depression for the main 
trunks of the middle meningeal \essels toward the bregma separates this region 
from pronounced tliickenmgs of both parietal bones These hyperostoses are 
irregular in outline and more irregular in contour than the frontal hyperostoses 
The one on the right is 16 mm thick that on the left, 13 mm Both drop off 
abruptly toyyard the midhne and yentralh Elseyyhere, the edges slope doyyn 
gradually to the surrounding ley el A space from 2 to 3 cm yyide in the midhne is 
not coyered by these There are deep grooyes and in places tunnels in these groyyths 
for branches of the middle meningeal yessels In the median longitudinal sulcus 
in the dorsal half of the parietal region, there are small irregular points and 
scales projecting a millimeter or so from the surface The longest scale is 10 mm 
long and 2 mm yyide These appear to be delicately and superficiallj adherent to 
the underlying surface 

One of the earliest and most persistently repeated explanations of 
the etiolog} of these yentral hjperostoses is that b\ Rokitansky He 
suggested that the bone deposit is compensatory for atrophy of the 
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brain, either occurring m senility or occurring prematurely “as a con- 
sequence of mental diseases which are characterized by excitement” 
This point of view is elaborated by Engel, and essentially similar 
opinions are expiessed by Clouston,^ Humphrey ,« Beadles," Shattock,® 
Naito and Schulei and Naito Some of these, however, believe that 
hyperemia of the skull bones or dura is also an important factor and 
that this IS bi ought about by such conditions as recurrent attacks of 
maniacal insanity oi epilepsy Howevei , Gi leg i epoi ted that the mental 
condition of the persons lepresented m his series was “perfectly normal 
for the social position these people occupied during life” Lewis® 
thought that inflammation plays a pait, and Knaggs suggested explain- 
ing the hyperostoses on an inflammatory basis as aiising from toxins, 
as he does pulmonaiy osteo-ai thi opathy On the other hand, the absence 
of inflammatory change is attested by Diesslei and inferred by others 
Theories based on disturbances of the endocime glands are advanced 
for all sorts of diseased conditions, and Stewart ventured that one 
may be “dealing with a hitherto undifferentiated type of dyspituitarism ” 

Giieg^® approached the compensatoiy theory from a chemicophysio- 
logic point of view and concluded that the hyperostoses are a result of 
disuse absorption of calcium and phosphorus from other parts of the 
skeleton in excess of existing excretor}^ powers and that this excess 
IS deposited m the frontal region as “an innocuous relief to a system 
supersaturated with calcium m an area which age renders least 
important ” 

Because there was no more than slight atrophy of the frontal lobes 
associated uith any of the seventy-one calvaria studied by Dresslei/® 
he was led to believe that a prolonged illness may cause the compen- 
sator} hypertrophy of the fiontal bones by the dorsad sinking of the 
brain while the patient is confined to bed He said that the micllme is 
avoided in the new bone foimation because the relations of pressure, 
m spite of the increased weight on the tentoiitim, do not affect the 
attachments of the tightly spread falx cerebri He found long drawn 
out sickness in most of the histones 

The preponderance in females is missed by Engel, but conceded 
by other observers Beadles^ thought it was due to the longer lesi- 
dence m the insane asylum by the female inmates Dresslei attributed 
it to the earlier onset and more marked degree of atrophy of the brain 
in females with a possible temporary predisposition during pregnancies 
when, he supposed, there is a slight relative anemia of the brain and 
a “hormonal stimulus” that causes an increased proliferative reactivity 
of the bones However, its occurrence in nulliparae, as well as m males, 
is emphasized by him and confirmed by Grieg 
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SUMMARY 

Ventral s}mmetiical hypeiostoses of the mnei table of the calvarium 
aie much more fiequent m women than m men There is a notable 
absence of full details of the illnesses uhich possibly ma} be associated 
with this ovei growth of bone In the most attractive explanation so 
far advanced, compensation foi atrophy of the brain m a “s}stem 
supei saturated with calcium,” man) essentials needed to make it 
satisfactoiy aie absent 
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THE DETERMINATION OF THE INFECTIOUS NATURE 
OF ACUTE ENDOCARDITIS 

IiV COMMEMORATIOX 01 THE EH TIETH AKK1\ERS\KY OF THE 
CHICAGO PA1H0L0GIC\L SOCIETY 

LUDVIG HLKIOEK, ^1 D 

ciricAf 0 

AH EPISODE IK THE CHICXGO PATHOLOGICAL SOCIETY 

On Maich 24 1879, ‘Di Chi is Fengei, pathologist to the Cook 
Count} Hospital exhibited some morbid specimens obtained fioin a 
lecent patient AVhen lie opened the body, the doctoi had no histoiy 
of tlie case except that the patient piesented typhoid simptoins Open- 
ing the abdomen lie found infaictions in the submucous tissue of the 
intestines, in the spleen and in the kidneis The soince of these eniboh 
was iouiid in an ulceious endocaiditis both sets of semilunai valves 
jiiesenting an abundant deposit Upon examining faither, an embolus 
was tound in the left middle meningeal aiten which had caused an 
extensive infaict, and seveial small infaicts were found m each letina 
(illustiating the lalue of the ophthalmoscope in the diagnosis of heait 
disease) The doctoi thought fiom the fact that some of the infaicts 
weie breaking down into abscesses that the cause of endocaiditis was 
septicemia Tlieie was no evidence of acute iheumatism nor of any 
siiigical opeiation Caieful search, howevei, levealed a suppuiating 
sinoMtis at the bottom of a laige bunion Dr Fenger said this might 
have been the staiting point of the whole disease As a pi oof that this 
was a blood disease the doctoi exhibited undei tlie micioscope some ot 
the exudate fiom the heart valves in which were myiiads of micrococci ” 

This repoit ^ was piepared bv William T Belfield a pioneei Amei- 
ican student of bactenology What mteiest has this leport besides 
illustiating Fengei ’s powei as pathologist’ The repoit is lemarkable 
because it is if not the fiist, one of the first demonstrations m this 
countiv of the infectious natuie of acute endocarditis A biief resume 
of the events that led to the establishment ot the tiue natuie of acute 
endocarditis will set forth the significance of Fengei ’s demonstiation 
fift} yeais ago 

BOUILLAUD TO VIRCHOW 

I shall not tiy to tiace the eaihest beginnings of knowledge about 
endocaiditis It begins with lecords and illustiations which show that 
the condition was obseived at postmortem examinations Many eaih 
obseivations of endocarditis aie mentioned in the books, Cowpei 

1 Fenger, Christian Chicago M J & Examiner 38 496, 1879 
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jMoigagni Sandifoit Bailhe and Alan Burns weie some of the pioneei 
obsei\eis The illustrations b\ Sanditoit are striking and his legends 
are piecise but he could not full} undei stand the lesion that he lecorded 
The connection between acute endocaiditis and iheumatic fevei pveinia 
and other infectious states did not escape the notice of eailv obseiveis 
j\Iorgagni, tor instance obsei\ed it in association with gonorrhea But 
endocarditis remained a closed book until the nineteenth centur} It 
was Bouillaud - the great Fiench clinician who fiist pointed out cleaih 
and comprehensn eh the anatomic and clmiccd chaiacteiistics of acute 
endocarditis He set up two foims the simple, fiequently associated 
with acute articulai rheumatism, and the typhoidal m septic or putiid 
diseases In the mam this new has prevailed Yeais passed befoie 
am new light was thrown on these conditions In the meantime, the 
interest m the nature of suppuiation and infection giew and actne 
search was made foi the agents oi poisons concerned 

In 1843, VogeP desciibed and figured “vibrios which develop in 
enoimous numbers in all decomposing fluids m decomposing blood in 
decomposing eggwhite etc , and which hardh evei aie absent in foul 
ulceis’’ Vogel’s figures will be lefened to again The word Mbiio 
01 vibrion is used tiequently in eail} desciiptions of microbes without 
the special meaning given to it later, but as s}nommous with mobile 
bacterium Somewhat later vibrios “Kugelbakterien ” miciococcal 
masses and colonies “gianulations” weie desciibed as occuinng in 
purulent and p}emic lesions Mayihofei claimed that puerpeial infec- 
tion was due to ribrios which he found abundantly in the lochia In 
1879, Pasteur ^ said that he had seen stieptococci (“petits chapel ets de 
giain spheiiques”) m 1860 Rokitansky,^ Oertel, Waldeyer, Rind- 
fleisch “ -von Recklinghausen Klebs ' and Oith® obseived bacteria in 
human lesions Appaientlv on the basis of the following statement, 

la Sandifort, Ed\\ard Observationes antomico-pathologicae, Lugduni Bata- 
\orum, 1757 

2 Boudlaud, Jean-Baptiste Trade clinique des maladies du coeur, etc, Pans, 
1835 Trade clinique du rhumatisme articulaire et de la loi de coincidence des 
inflammations du coeur aiec cette maladie, Pans, 1841 

3 Vogel, Julius Erlauterungstafeln zur pathologischen Histologic 1843 

4 Pasteur, Louis Bull Acad de med 81 256, 1879 

5 Rokdansk-s, Carl Lehrbuch der pathologischen Anatomic, ed 3, 1855, 
^ol 1, p 387 

6 Rmdfleisch, Eduard Lehrbuch der pathologischen Gew ebelehre, 1867 

7 Klebs, E Wedere Bedrage zur Entstehungsgeschichte der Endocarditis, 
Arch f exper Path 9 52 1878 

8 Orth, Johannes Untersuchungen uber Puerperalfieber Virchous Arch f 
path Anat 58 473, 1873 
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Rokitansky ' has been given a edit as the fiist to desciibe bacteiia m 
endocarditis 

Einmal habe ich runcle, langbchrundc, 1/66-1/25 mill im Durchmesser haltende, 
walzen- und w urstformige, 1/33-1/25 mdl breite, bis zu 1/5 mill lange, aus 
einem hvahnen m Essigsaure loslichen, eine Menge %on klemen bei Einwirkung 
von Essigsaure schrumpfenden koriichen emschliessenden starren Euveisskorper 
bestehenden Gebilde, vereinzelt und zu Knaulen unter einander verschlungen, in 
Fibnngennnungen im Herzen bei Pneumonie, und ein zweiter mal ahnliche in 
fibrmosen Vegetationen an der Valv bicuspulalis gcsehen 

This may be translated as follows “Once in fibrinous clots in the heart in 
pneumonia and a second time in fibrinous vegetations on the bicuspid valve I ha\e 
seen round, oblong (from 1/66 to 1/25 mni in diameter), ciilindnc and sausage- 
shaped (from 1/33 to 1/25 mm broad, up to 1/5 mm long) formations of stiff, 
h\ aline albuminous matter, soluble in acetic acid, occurring singl>, as well as in 
twisted coils, and enclosing a multitude of small granules, which shrank under 
the influence of acetic acid 

Klebs " maintained that pjenna was caused by his Afiki ospoi on 
<;epticuui, while dipbthentic (in the anatomic ‘•ense) processes weie 
caused bj a special fungus — a mcw to be opposed b\ Ebeitb'’ Oith’s 
desciiption of chain-forming bacteiia in the peiitoneal exudate in peii- 
toneal feAei is paiticulaih convincing It is well to lecall that at this 
time special staining methods foi bacteiia neie not available The 
obseivations weie made on unstained piepaiations attei fat and othei 
matei lal had been i emoved b\ i athei di astic methods As example mat 
be cited the statement b\ Oitb as late as 1876 that theie aie numeious 
miciococcal colonies m ulceiatne endocaiditis which leinain unchanged 
aftei boiling in absolute alcohol and ethei followed b\ tieatment with 
acetic acid 

Of chief concern in this aiticle is ulceiatne oi malignant eiido- 
caiditis, the gross and micioscopic changes of which weie desciibed 
accurate!} b} the middle of the last centui} The i eseinblance anatoin- 
icallv of the endocaidial lesion m man} cases to the so-called diphtheiitic 
piocesses was recognized The fiequent association of ulceiative endo- 
carditis with pueipeial infection with pyemia and with othei infections 
ivas lecognized full} but its i elation to these conditions and then lesions 
was not yet explained A gieat advance was made wdien Viichow 
completed his splendid doctrine of embolism and demonstiated in 1856 

9 Eberth, C J Zur Kenntms der bactentischen Mvkosen,'' 1872 Cor B1 
f schw'eiz Aerzte 2 248, 1872 , Ueber cliphthensche Endocarditis Virchow's Arch 
f path Anat 57 228 1873 65 352, 1875 72 103, 1878 

10 Orth, Johannes Compendium der pathologisch-anatomischen Diagnostik 

1876 , , 

11 Virchow, R Ges Abhandl z Wissensch kfed 1856, p 705 Zur pathol- 
ogischen Anatomic der Netzhaut und der Sehnerveii, Virchows Arch f path 
Anat 10 170, 1856 
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the embolic natuie of the arterial plugs in malignant endocarditis In 
the next jeai Beckmann studied an instance ot ulceiatne endocarditis 
with capdlai} emlioli in \arious organs These emboli weie minutely 
gianiilai (ausseist femkormg) Appaienth independenth of Virchow, 
Kirkes^'’ coirectK inteipieted the mechanical effects of the aiiest in 
the circulation of solid particles detached from fibrinous deposits on the 
intenoi ot the heait Kiikes also had a notion that the general SMiip- 
toms ot ulceratn e endocai ditis were caused in some wa} b} contamination 
of the blood b} material fiom the diseased ^alves and that conse- 
quenth a poisoned state ot the blood analogous to premia might result 
from ulceiatne inflammation of the cardiac lahes A similai Mew 
i\as expiessed b\ otheis at about this time Watson aftei describing 
a case of ulceiatne aortic endocai ditis said “With such mischief in 
lapid piogiess within the heart it is eas\ to see how the blood ma} be 
polluted and chaiged with a new poison m its ^el} fountain ' 

Anatomicalh ulceratn e endocai ditis lesembles diphtheritic pioc- 
esses said Friedreich in 1861 and ma} dischaige a specific ichorous 
substance (“specifische ichorose Suhstanz’) into the blood wheie it 
ma} exeicise chemicall} infectne actions on the organism with most 
pernicious effects and a p\emic t}phoidal SMiiptom complex In the 
iheumatic toim emboli ha\e onl\ mechanic effects 

Chaicot and Vul]Man lefeiied to certain minute particles in ulcei- 
atne endocai ditis as hacing septic qualities and causing s}mptoms of 
intoxication And Rindfleisch ' wdio saw”^ iibiios in mihai} abscesses 
in the nnocaidium put it this wa\ ‘ Vaiious abnoimal conditions ot 
mixture ot the blood the p}emic the pneipeial the t}phoidal blood 
mixtuies abo\e all the blood mixture in acute aiticulai rheumatism act 
1113011 the endocai dium as mflammator} stimulus ” Rindfleisch desciibed 
the gloss and microscopic changes in endocai ditis adequate!} and intei- 
preted their local consequences cleaih 

The master mind now^ m charge ot deielopments w^as of course 
Yirchow’^ The lesults ot his experiments and observations on embolism 

12 Beckmann Otto Em Fall \on kapillar Embohe, Virchows Arch f path 
Anat 12 59 1857 

13 Kirkes, S W Ulceratn e Inflammation of the Vahes of the Heart in a 
Case of P\aemia, Edinburgh V & S J 18 119, 1853, ^led -Chir Tr 35 281, 
1852, On Ulceratn e Inflammation of the Vahes of the Heart as a Cause ot 
P>aemia, Bnt kl J 2 497, 1863 

14 V'atson, Thomas Principles and Practice ot Pin sic, ed 4, 1857 \ol 2, 
p 315 

15 Friedreich, N Die Krankheiten des Herzens, in Virchow% R Handbuch 
der speziellen Pathologic und Therapie, 1861, \ol 5 (pt 2), p 322 

16 Charcot J kl , and Vulpian, A Xote sur 1 endocardite ulcereuse aigue 
de forme Uphoide, Gazette med , Pans 33 386, 1862 
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clemciiided explanation Vnchow himself at fiist thought that the siip- 
puiation in some instances of embolism was due to the chemical natuie 
of the emboli themselves oi of the subsequent changes in them Ihis 
geneial idea is leflected in some of the foiegomg citations Vnchow also 
noticed mysteiious minute glistening bodies in endocaidial deposits and 
suppuiative foci tin ombophlebitic as well as embolic In puerpeial 
endocaiditis, the malignanc} of the pyemic piocess was so much moie 
intense than m simple endocaiditis that something special (“etwas 
Besondeiei”) suieh was at woik, and he suggested that if the granules 
he had seen could be bi ought into etiologic i elation to the endocaidial 
lesion the whole pi ocess might be explained The stage w as f ullv 
set and waiting foi the definitive demonstiation of the miciobic natuie 
of endocaiditis, and this demonstiation fell to the lot of Winge and 
Heibeig 


WIKGC S DEMOXSTRATION 

In the tiansactions of the Norwegian IMedical Societx foi 1869 page 
78 occuis an untitled lepoit that begins as follows “E Winge dem- 
onstiated a heait with a pecuhai foim of endocaiditis fiom a man 
tieated m the Rigshospital foi pyemia” This heait (figs 1 and 2) 
came fiom a laboiei, aged 44 Avho was taken ill aftei the tearing out 
of a coin on the little toe, in the bed ot vhich suppuiation developed 
Death took place twent}-five da}S later The aoitic valves piesented 
laige giayish vegetations, as did also in moie maiked foim the tii- 
cuspid and theie weie several ulceis Avith thiombotic deposits on the 
endocaidium of the light side of the heait (figs 1 and 2) Theie AA^eie 
flesh hemoiihagic infaicts m the left lung and two gra} ish-yelloAV 
infaicts in the left kidney, AAuth softened thiombi in the coi i esponding 
aiteries In the endocaidial A'^egetations (Hartnach, oculai 2 immei- 
sion lens, objectiA^e 9) AA^eie leptothiix chains (leptothiixkjedei ) AAdiich 
AA^eie stiiated like a losaiy or stung of beads fiom the piesence of shoit 
lods 01 lound gianules, m addition, there weie mam lound oi lounded 
bodies, jiaith bacteria, paitly fat gianules Such bodies Aveie found 
also in the emboli in the lenal aiteiy and in small foci in the m} 0 cai- 
diiim, but not in the bed of the coin on the little toe These bodies 
Aveie not aftected by acetic acid oi b} potassium h} dioxide 

A labbit Avas inoculated subcutaneous!} Avith mateiial fiom the 
heait, but Avithout appaient result Winge s comments Aieie biief It 
appeals to concern a paiasitic piocess an external focus AA^as piesent, 
acute endocarditis is a secondaiy pyemic piocess sen mg as a ne\A focus 


17 Virchow R Ueber die Chlorose iind die damit ziisamnienhangeiiden 
Anomalien im Gefassapparate, insebesondere uber Endocarditis puerperalis, Beitr z 
Geburtsh ti GMiak 1 323 and 354 1872 
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foi the chstnbution of miciobes ” Figine 3 shows that this case was one 
of stieptococcns endocaiditis 

HEIHERo’S CASE 

This case occiined in a woman, 22 )eais old following childbiith 
Theie was an nlceiatue initial endocaiditis, infaicts in the spleen and 
kidney metastatic abscesses in the kidney, and tin oinbolvinphangitis in 
the iiteuis The masses in the heait contained nnineious fine detiitns- 
hke gianules between which weie lod-shaped bactena-like bodies and 
a niimbei of laigei and smallei losan-like chains of gianules These 
weie not attacked by alkalis Xo chains weie found in the infaicts ot 
the spleen and kidne} oi in the uteuis The chains weie like those 
desciibed In \\’'inge, but theie weie not so many bodies Winge and 
Heibeig weie closely associated and Heibeig gave a full suminaiy of 
\\ luge’s case He, also inoculated labbits without an} lesult Small 
bits of Aegetations weie placed in the peiitoneal cavit} and in anothei 
expel iinent an unfilteied suspension of salt solution ot the ^egetatlon 
was gnen mtla^enousl\ death lesulting immediately tioin convulsions 

Against the claim that the miciobic invasion might have occuiied 
attei death Heibeig luged that the examinations in both his and 

inge’s cases weie made fiom twent\-fi\e to thiit} houis attei death 
m cold weathei and that the bodies weie well pieseived, m Winge’s 
case lio/en stiff Heibeig also lefened to two museum specimens of 
ulceiatne endocaiditis in which he could not find an} micio-oiganisms 
He final!} suggested that ulceiatne endocaiditis is due to infection fiom 
without and is p\eniic in natuie 

Bv then cleai and simple lepoits, Winge and Heibeig completed the 
gieat woik of Viichow and otheis on acute endocaiditis in its i elation 
to infection and pceinia 

Heibeig’s desciiption of the micioscopic examination m his case 
leads as follows 

On microscopic examination the thrombus masses on the \ah’u!ar ulcers and 
on the chordae show that they consist of numerous fine detritiis-hke granules, 

18 Wmges report m F0rhandlinger i det norske medicinske Selskab for 1869, 
p 78, IS not listed in the Index Catalogue, but m the first series, 1884, is listed a 
review ot the report m Forhandhngar vid det S^ enska Lakaresillskapets Samman- 
komster, 1870, p 172 An abstract bv Winge himself occurs m Nord med Arkn , 
1870 aol 2, article 14, p 15 There is a good abstract, entitled klycosis Endo- 
cardn, m Canstatts Jahresbericht (2 95, 1870) And Heiberg s article (Virchows 
Arch f path Anat 56 407, 1872) also contains the essential details 

19 Heiberg, Hjalnnr Ein Fall von Endocarditis ulcerosa puerperalis nut 
Pilzbildungen im Herzen (Mj costs Endocardn), Virchows Arch f path Anat 
56 407, 1872 Forh norske med Selskab, 1872, p 60, and 1873, p 72, Die Piier- 
peralen und pvamichsen Processe, 1873 
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between which are numerous more rod-tormed bactena-hke bodies and a con- 
siderable number of rows ot granules arranged m shorter and longer roset-like 
chains which represent leptothnx cha»ns There is no distinct fibrin but rather 
main white blood corpuscles in the thrombus mass On addition ot potassium 
Indroxide and c\en on boiling with it the leptothnx chains are not attacked and 
mam oi the finer granules also remain although most ot them are destro\ed b\ 
tlie alkali In the intarcts obser\ed in the kidne% and spleen and the afferent 
arteries detntus-like granules could be demonstrated but no chains Xor were 
am lound in the thrombotic Kmph \essels on the lelt margin ot the iitenis or 
on tlie inner surface ot the uterus The chains which m respect to length and 



Fig 3 — Photomicrograph ot section made b\ Prot Francis Harbitz Oslo 
in 1929 of endocardial i egetation in \\ inge s case gram stain X 2 000 Photo- 
micrograph reproduced b-i courtes\ ot George R Callender Major M C U S \ 
-\.rm\ ^ledical Museum, Washington D C 

size of the indn idual members correspond w ith those m the heart m \\ inge s 
case which is still preser\ed m the museum here, cannot easih be contused with 
disintegrating thrombus masses which, of course naturalh would be thought ot 
first under the circumstances because of the regularit\ and the equal size of 
the granules or members which resist boiling alkali It is true that occasionalh 
one sees m disintegrating thrombi two three or tour definite detritus granules 
m a row, but tlie indn idual granules always ^ar^ in size and one ne\er finds — 
as in the leptothnx chains now described — from ten to twenU connected members 
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Heibeig’s comment on Vn chow’s \\oik on endocaiditis is inteiestino- 

On postmortem exammatjon of a Aoung officer, Virchow found numerous 
Aibnos and fungus-like formations m the pulmonari Acms, which were regarded 
as postmortal but the point is that “m the finer cerebral vessels there were found, 
in addition, numerous colorless cells and here and there similar denseh crow'ded 
accumulations of \er} small granules” In Virchow^’s case of puerperal endo- 
carditis were found peculiar granules set into a somewhat h\ aline matrix, “a 
diphtheritic mass ” Virchow assumed “that m the blood itself ma> be distributed 
parts of this kind, w’hich multiplj in the blood and possess the possibilit\ of 
striking root on the endocardium and of spreading farther”, “that germs are 
present ultra Autam, Avhich multiph post mortem” The thought of fungi or 
bacteria must have been before him, but it would be hazardous to conclude from 
the presence of mere granules that it concerned bacteria or micrococci We 
would not ha\e concluded that it concerned fungous formations if w'e had not 
found granules m chains 

Accoi cling to a note In Vnchow at the end of Heibeig's lepoit 
pieces of both the lieaits weie sent to him and he found the bodies 


^ 


C- Q. W 


© 




Fig 4 — “\'ibnos,” figured b\ Vogel in 1846 Virchow said tliat the small 
bodies in V'lnge’s case resembled these Aibrios 

desciibed He cjuestioned nhethei the) should be called “leptothiix- 
ketten” lathei than Aubiios The gianulai mass left aftei treatment 
with acetic acid oi alkali consisted of dense accumulations of fine gian- 
ules the paiasitic natuie of which he did not C]uestion He said that 
111 Winge s case, small loundish bodies foimed long chains like chains 
of peails lesembling the vibiios desciibed and illustiated bv Vogel 
(fig 4 ) These bodies did not lesemble Lcpfotlun Viichoiv noted 
that a pimcipal aigument foi the diagnosis nameh, the mobility of the 
gianules and chains, could not be adianced by him because he had 
befoie him onh alcoholic piepaiations He A\ent on to sa} ‘T know 
fiom othei expeiiences hoiv difficult it is to leach a conclusion in legaicl 
to such minute bodies and this is also the leason aaIia I expiessed 
nnself caiefully m mv conti ibutions on pueipeial endocaiditis That 
it concerns paiasitic piocesses I neAeitheless haA'^e said definitely and 
then 1 elation to diphtheiitis and to infection of the blood I have 
expi essed m this sense ” 
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EM\XLEL ^^IXt,E VXD HTVLMAR HEIBERG 

Emanuel \\ mge 1827-1894 passed his state medical examination 
m 1851 Aftei a few veais in \aiioiis tempoiaiv positions he spent a 
vear ot stud} m Berlin Prague \henna and Pans giving most of his 
time to pathologic anatomv and chemisti} under \'iichow and Hoppe- 
Sevler In 1858 he became piosektoi in the newh established patho- 
logic institute in Oslo (then Chiistiania) and m the wintei ot 1858-1859 
he again studied pathologic anatomv in Berlin passing also some 
time in Holland and England In the tall of 1859 he accompanied 
Yu chow on a lournev in Xoiwav to stud} lepiosv In 1866 he became 
piofessor of pathologv the fiist such in the Norwegian unneisit}, and 
in 1869 he was appointed professor of internal medicine While he 
was professoi ot patholog} his assistant was Hjalmai Heiheig who 
succeeded him as professoi Togetliei the\ studied the piepaiations 
on which W'lnge s leport on acute endocarditis is based 

W’mge s best published woik dates fiom the peiiod he woiked in 
pathologv In 1863 he published an impoitant aiticle on changes m 
the internal oigans in svphihs He was an able and conscientious man 
painstaking and thoiough in his woik greath respected on all side'' 
successful and influential in his teaching ovei a long peiiod in which 
he emphasized the impoitance of pathologic anatomv He has been 
characterized as ‘ the pathological anatomist at the bedside ’ 

Hjalmar Heibeig. 1837-1897 studied pathologic anatomv in Wui/- 
burg and Vienna In 1870 he succeeded W'lnge as piotessoi of 
pathologv and continued as such until his death He was a mastei 
teacher — ‘ the clinician at the postmoitem table His lemaikabl} com- 
piehensne grasp of pathologic pioblems is ilhistiated in his leport on 
endocarditis and especialh in his shoit monograph on ‘Die pueiperale 
und pvaemische Processe ’ 1873 which is a pioneei piece of woik ot 
fundamental significance m bacteiial pathologv It is a classic that 
deseives to be known bettei than it is Heie Heiberg said that his 
attention was led to the i elation ot bacteria to ulceiative endocaiditis 
and p}emia b} Winge’s case in 1869 Subbequentlv he studied a senes 
of such cases including the case he lepoited in Viichovv s Ai lIuv in 
1872^*' His technic was simple indeed unstained double-knife sec- 
tions in potassium h} dioxide On page 16 he cleailv desciibed what 
later was included under mvocardial segmentation He made it cleai 
that onlv a minute lesion of the surface is requiied for the entrance of 
bacteria into the bodv but whether eveiv case of ulceiative endocarditis 
lesults from pvemia cannot be said He tiaced the course of the bac- 
teiia in ceitain cases e g pueipeial iinection through Ivmph vessels 
and veins to the heait and fioin the heart into metastatic foci and 
finallv even into the unnarv tubules He was thoioughlv famihai with 
the literature and lefeiied to Pastern s and Listei s work as levolu- 
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Fig 5 — Emanuel Wmge (m 1890) 
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Uoni/.ng He uu.ccl the question uhethci the liactena a.e specific and 
how the^ ai e ti aiisf ei i ed Is thci c a spontaneous p^ enna > In answe . 
he stated that ulceiative endocaiditis does occui without deiuonstiable 
wounds but in such cases how can infection thiough the nose tiacica 
01 lungs be excluded > And aic not the accesson nasal sinuses dangei- 



ous possibilities’ Finalh let me quote a foi eshadoiiing statement of 
special mteiest “If one consideis the piopcities of piotoplasm and 
the ameboid cells which often enough Mandei m between the epithelium 
fiom the mucosa theie is a pi ion nothing m the wai ot the assumption 
that eien coipusculai elements e g hacteiia mav he taken up hi the 
epithelium and then spiead themselves faithei in the mucosa and thence 
along the hmph vessels ’ 
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THE INTERVAL BLEORE THE PERIOD OE CULTURAL AND 
EXPERIMENTAL M ETHODS 

Immediately following Wmge’s and Heibeig’s lepoits confiimatory 
obseivations began to be lecoided Ebeith,® foi instance, was practi- 
cal!} synchionous with Heiberg in 1872 Ebeith desciibed miciococcal 
masses in the vegetations of acute endocaiditis and m p}emic abscesses 
Fiom the circumstance that the bacteiial masses fiequently are loosel} 
deposited without noteworth} vahuilai involvement he assumed that 
the bacteria are deposited fiom the blood and giadually woik their way 
into the valve 

Klebs ■ Larsen Buikart,-^ Eisenlohi Fleischhauei Geibei and 
Hiischfeld -■* Maier and Rosenstein described cases in suppoit ot 
and illustiating the view that endocaiditis is infectious Lanceieaux 
in 1873 accepted a pueipeial form of endocaiditis, but in 1881 he 
appaiently doubted whether the facts at hand weie sufficient to establish 
the paiasitic natuie ot acute endocaiditis as claimed by Winge and 
Heiberg Otheis, like Hillei, denied offhand that acute endocarditis 
could be infectious Many of these leports have good illustrations 

In 1876 Rosenstein wiote as follows “In a small but well 
attested senes ot cases these substances (‘granular masses’) have been 
proved with certainty to consist of parasitic oiganisms of the miciococ- 
cus genus (^Vmge, Heiberg, Burkardt, Eisenlohi) ’ 

In 1878, Koester -■ on the basis of lecoided obseivations and his 
own concluded that acute endocarditis is a miciococcal and embolic 
piocess and itself a depot for fuithei embolic piocesses He pointed 
out that in all cases, except Winge ’s, the bacteiia obseived in acute 
endocaiditis were described as micrococci, micrococcal colonies micio- 
coccal masses, etc , and that such forms undoubtedly had been seen by 
Rokitansk} (1855) and b} Viichow (1856) Rokitansky^ saw finely 

20 Larsen Om ondarted Endokardit, Norsk Mag f Laegevidensk 3 279, 
1873 

21 Burkart Ein Fall von Pilzembolie, Berl klin Wchnschr 11 149, 1874 

22 Eisenlohr, C Ein Fall ^on ulcerativer Endocarditis mit Alicrococcus- 
enibolien, Berl klin Wchnschr 11 389, 1874 

23 Fleischhauer, J Akuter Gelenkrheumatismus mit inultiplen miharen 
abscessen, Virchows Arch f path Anat 62 386, 1875 

24 Gerber and Birch-Hirschfeld Ueber emeu Fall ron Endocarditis ulcerosa 
und das Vorkommen ^on Bakterien in dieser Krankheit, Arch d Heilkunde 17 
208 1876 

25 Maier, R Fin Fall ^on primarer Endocarditis diphtheritica, Virchows 
Arch f path Anat 62 145, 1875 

26 Rosenstein S S Encyclopaedia ot the Practice of Medicine, edited b\ 
H yon Ziemssen American editor, Albert H Buck, 1876, yol 6, p 66 

27 Koester, K Embolische Endocarditis, Virchows Arch f path Anat 
72 257, 1878 
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giaiiular masses the natuie of which he did not specif} and Viichow 
referred to siinilai structures and their possible parasitic natiiie 

In this countn, it w'as several \eais befoie the significance of the 
new^ Mews of acute endocarditis w^as noticed Except foi the statement 
in A on Ziemssen’s “Enci clopedia ’ the first mention of the new depai- 
ture appeals to haAe been in 18/8 wdien Keating in describing a case 
of ulceratne endocarditis Avith p}emia, cited Lanceieaux (1873) as 
quoting the obserAations of Winge and Heiberg verified in one case 
b\ Virchow^ m wdiich “vibnones of filiform shape w^eie found in the 
ulcers ” “If the germ theory be accepted the emboli ma} be charged 
with bacteria/ he said 

In 1879 Loomis reported to the New' York Pathological Societ} 
that he had found bacteiia m the lesions m a case of p}emia A dis- 
cussion follow'ed on the question “wdiether the bacteiia found were the 
cause or the eftect of the pathological changes but as no conclusion was 
armed at, the societ} went into executive session ’ In 1880 Peabod} 
in the same societ} spoke of finding micrococcal masses m the Aegeta- 
tions the a alve substance and the renal A-essels m ulceratiA'e endocai ditis 
The folloAA'ing } ear Osier show'ed the societ} micioscopic prepaiations 
from endocardial Aegetations containing minute bodies corresponding 
to bacteria and resisting acids alkalis ether and chloiofoim In the 
discussion Alonzo Clark and Sattertlwaite denied that these bodies had 
am pathogenic significance Clark raised the question Iioaa such bodies 
could enter from AAithout, and Sattei tliAA'aite held that they had entered 
after death, and Osier himself seemed to be inclined to a'ioav them as 
concomitants rathei than the leal materia moibi 

In 1881, Garland^- reported an instance of ulceratne aoitic endo- 
carditis in the } elloAvish-AA'hite deposit of Avhich Aveie small Avhite specks 
“comjrosed of minute round bodies (miciococci) ” He gaA'e piobablv 
the best American revieAv of this period on infectious endocai ditis 

The nature of ulceratne endocarditis has long been the subject of discussion 
and experimentation Virchow detected, manj jears ago a difference between 
this and ordinan endocarditis Seeking an explanation of this difference, he cut 

28 Keating &. S Reporter 39 206, 1878 Tr Coll Pin s Philadelphia 
4 27, 1879 

29 Loomis 'SI Rec 17 42 1880 

30 PeabodA G L kl Rec 18 131, 1880 Bull New York Path Soc 

1 207, 1881 

31 Osier, William Infectious (So-Called Ulceratne) Endocarditis, Arch 
INted 5 53 1881, On Some Points m the Etlolog^ and Pathologx of Ulcerative 
Fndocarditis, Tr Internat :M Cong 1 341, 1881 Ulcerative Endocarditis kl 
Rec 19 245 1881 

32 Garland G kl Ulceratne Endocarditis Boston M &. S T 104 4?4 
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up \anous substances and injected them into the ^eins of an ainmal Bits of 
caoutchouc simph produced the ordinar\ results of mechanical obstruction to the 
circulation, while animal substances (bits of muscle, fibrin, etc ) caused se\ere 
inflammation, suppuration and sloughing Virchow therefore concluded that the 
phenomena of infection were due to chemical changes in the emboli Others fol- 
lowed this idea m assuming that the irritant effects are due to the decomposition 
of the emboli which plug the vessels Lancereaux thought the poisoning was caused 
b\ an alteration in the connective tissue of the lalves themsehes, and not bi 
disintegration of the legetations alone Virchow noticed that the valvular deposits 
contained fine closeh packed granules, wdiich were insoluble in potash, acetic and 
liNclrochloric acids but were dissohed in chloroform He considered them to be 
of a fatt\ nature 

Prolessor Winge was the first one (1869) to advance the theorv that these 
granules are In mg organisms, and he called the disease m\cosis endocardii This 
same Mew was taken b\ Professor Heiberg, of Christiania, who sent specimens 
to \'irchow for examination With further stude Virehow' Klebs, Koster, and 
a number ot other Germans ha\e gnen their appro\al to this theorem and the\ 
sa\ that the organisms found are micrococci vibnones, bacteria, and leptothrix 
filaments Some of these obser\ers believe that the germs are the essence of the 
disease Heiberg inclines to the germ side of the question but he allow's that cases 
of ulceratne endocarditis present themselves wherein no parasites can be detected 
Eberth thinks that the bacteria are introduced into the blood fiom wuthout and 
become aggregated into a stick\ mass winch adheres to the surface of the cardiac 
\ahes Here the\ multiph rapidh and dropping off, are distributed to all parts 
of the bodj On the other hand, some wTiters repudiate the germ theor\ with 
great Mgor and claim that the parasites, if present, are mereh the accidents 
01 the disease Hiller sa\s that bacteria and leptothrix are constanth present 
in the health\ mouth and if the\ are so dangerous w'e ought to be poisoned all 
the time He thinks the granules decribed are mereh detritus 

Osier wiote on acute endocarditis seveial times fiist in 1881 In 
hib first contributions ^ he is lather disappointing laigeh because he 
was not fulh tainiliai with the liteiature of the pieMous decade He 
found what he thought w^eie micrococci in all the cases that he exam- 
ined In his Gulstonian lectuies ■* on malignant endocaiditis m 1885 
he was tulh ahieast wuth his time and urged the stud\ of cultuies tioin 
the ^egetatlons, paiticulaih in so-called simple endocaiditis and that 
consideiation he gnen to the possibiht} of the expeiimental pioduction 
of endocarditis In 1908 he wiote “The infective charactei of endo- 
carditis has onl} been fulh lecognized since the studies of \Vinge 
Kostei and Heiheig ’ ■* 

In 1879 Paik " then m Chicago pointed out that in ulcerative oi 
diphtheritic endocaiditis micrococci foim a piominent element, embolic 

33 Osier Will am The Gulstonian Lectures on klalignant Endocarditis Brit 
M T 1 467 1885 

34 Osier V illiam Acute Endocarditis in Osier and ^IcCrae ifodern Medi- 
cine ed 1 Philadelphia Lea &. Febiger 1908 ^ol 4 p 133 

35 Park Roswell A Conspectus of Three Different Forms ot Acute Iiiflam- 
nntor\ Cardiac Disorder Chicago AI J & Examiner 39 349 1879 
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infaictions with consequent abscesses fiequently develop, the emboli 
acting as “infective excitants” In the vegetative oi subacute foim of 
endocaichtis. on the other hand, miciococci aie not found, the action 
of emboli in such cases being mechanical and not infectious 




Fig 7— Christian Fenger, 1840-1902 


Fiom this leview it is evident that 
the Chicago Pathological Society fifty 
recognition as a pioneer demonstration 
01 igin of acute endocai ditis ^ 


Fengei’s demonstiation befoie 
}eais ago is woithy of special 
in this country of the infectious 
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its experimental production I shall not go into this phase, except to 
mention Prudden’s woi k on expei imental endocai ditis mainly because 
of his comprehensne giasp of the woik with which we have been deal- 
ing Winge, he said foimulated foi the first tune a consistent theory 
of acute endocai ditis, based on caieful observation and the assumption 
that miciobes may be transposed from external foci thiough the veins 
to the heait, where they produce the lesions b}^ lodgment on the valves 

36 Prudden, T M An Experimental Studj^ of Mjcotic or Malignant Ulcera- 
tne Endocarditis, Am J M Sc 93 55, 1887 



THE INTRACELLULAR “SYMBIONTS’ AND 
THE “RICKETTSIAE” 
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(Concluded fiom p 96) 

THE “RICKETTSIAE” 

The intracellulai mici o-orgamsms of arachnids and insects have 
inteiesting pathologic affinities thioiigh the raiious so-called 
“iickettsiae ” 

The problems of the “iickettsiae” leceived an impetus dining the 
World Waij ivhen insects, especiall) lice, played such an impoitant role 
in the transmission of disease and in the pi oduction of epidemics among 
the troops of the vaiious nations Since the ivai, the inteiest in the 
subject has abated somewhat, however, many wmikeis have continued 
to contribute \aluable infoimation and hare extended the woik not 
only in man, but in domestic animals and in invei tebi ates 

The genus Rukettsia was elected by da Rocha-Lima in 1916 foi 
certain minute micro-oiganisms found in the human bodi louse 
(Pedictiliis humanus) infected with the viius of exanthematic t>phus 
fever These micro-oiganisms had been seen pieviousl} b} Heglei and 
by von Piowazek, but the generic name w^as chosen to honoi Howard 
Tajdor Ricketts, a maityr to the investigations of t)phus fevei pursued 
in Mexico City m 1910 Some wTiteis believe that Ricketts fiist 
observed members of this gioup, but without completeh interpreting 
then significance Da Rocha-Lima designated the species “piowazeki” 
to aid in perpetuating the memory of von Piowazek, the capable 
investigator, also sacrificed in the work on t}phus fevei Since 1916, 
Rickettsia piozuaceki has become the type species foi all subsequent 
lesearches on a gioup of niici o-orgamsms segregated fiom established 
classifications 

Topfei (1916) found a form of iickettsia, R zvolhymea (i? 
qimtana), in body lice collected fiom soldieis afflicted with tiench 
feier Some obseiveis, foi example, Bacot (1921) and Wolbach, Todd 
and Palfrey (1922), thought this foim the same as Rickettsia pediciib, 
ivhich Munk and da Rocha-Lima (1917) considered a nonpathogenic 
noimal parasite of lice Sikora (1921) seems to have furthei estab- 
lished the piobability however, that Rickettsia pedicnli is a sepaiate 
species from R zvolhymea {R gmnfana') 

In 1917 and 1919, Wolbach greath extended the woik of Ricketts 
on Roclc}' Mountain spotted fever Wolbach found an interestino- 
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and extreme!} pleomorphic micro-oiganism invariably associated with 
the disease It is highly probable that Ricketts observed one of the 
forms in Avhich the paiasite reveals itself, but was unable to bring 
order out of the confusing facts that the problem piesents Wolbach, 
however, felt that the various forms found were genetically related 
and meiely lepresented different stages of an extremely pleomorphic 
rickettsia This author erected a new genus and named the Rocky 
INIountam spotted fever paiasite Dei maceuti o\ onus uckettsi, the geneiic 
name being deiived from the disease transmittei discoveied by Ricketts, 
namel}, the wood tick Dei iiiaceiitoi vcmistns (andersoni) 

In 1923, Sellards leported the discoveiy of another foim of 
rickettsia m Japan, which he felt was associated with the “Japanese 
flood fe^er,” tsutsu-gamuchi disease, transmitted by the bites of infected 
mites, Ti onibicula okainuchi Sellaids named the micro-organism 
Rickettsia mppomca 

The fifth pathogenic iickettsia described to date is Rickettsia 
1 nuiiuaiitium, dlSco^eled by Cowdiy in 1925 This micro-organism, 
according to Cowdry, is the cause of a serious condition, heart-watei 
disease, m sheep, goats and cattle in South Africa and is transmitted 
by a tick, Amhiyomuia liebiaeiim 

Recently, Sellaids and Silei (1928), while woiking on dengue fever 
111 Manila, found iickettsiae in infected specimens of the transmittei 
of mosquito disease, Aedes aigenteiis (aegypti) These writers weie 
extremely conseivative, however, from their woik, it seems likely that 
a causal relationship exists between the micio-organisms found and 
the disease " 

The foiegoing enumeiation to date compiises the entire list of 
diseases due to so-called rickettsiae transmitted to man and the higher 
animals Much more work, howe\er, has been accomplished with 
various arachnids and insects in determining the distribution of sup- 
posedly nonpathogenic rickettsiae among them, then intioduction into 
and localization within the inveitebiate host and their differentiation 
from the pathogenic forms Aside fiom any biologic interest that such 
work mav present, it is important also from the medical point of view, 
because, as is Avell known, many arachnids and insects are either actually 
or potentially capable of transmitting parasites and infectious diseases 

7 j\Iegaw and Rao (1928) showed that in man}' places in India sporadic 
t^phus-Ilke feiers occur of ■which the vectors are entirel} unknown Most of 
these fevers strongh suggest transmission by an arthropod from a rodent reser- 
voir, and the authors consider it desirable that these diseases be investigated with 
special reference to ticks mites and other forms They also think it perfectly 
possible that a tvphus virus might be conveyed by tw’o alternative arthropods, 
especiallv bv the louse and the tick 
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The most extensne geneial suiveys foi iickettsiae in aithropods 
weie those made by Cowdiy (1923, 1925) and by Heitig and Wolbach 
(1924) Othei woikeis, such as Nollei (1917, 1920), Sikora (1918, 
1921), Aikwiight, Atkin and Bacot (1921) and Noguchi (1926), have 
also contiibuted In all, between tliiity and foity difiteient foims of 
Iickettsiae have been desciibed as occiiiimg in such a vaiiety of forms 
as mites, ticks, Mallophacja (biting lice), SipJmnculata (sucking lice), 
bedbugs, beetles, sandflies, mosquitoes, lioise flies, pupipaia (keds) 
and fleas 

Woodcock (1922, 1923) thought that all iickettsiae in human and 
mammalian tissues and in insects weie cell gianules, aitefacts or 
debus Othei investigators consideied the pathogenic and non- 
pathogenic iickettsiae small micio-orgaiiisms distinct fiom bacteiia 
DaRocha-Lima (1916), Tungmann (1916) and Sikora (1918) thought 
that they were closely i elated to the “stiongyloplasmata” of Lipschutz 
and to the “chlamydozoa” of von Piowazek (Sikora, 1921) Howevei 
this maj be, Cowdry’s recast definition, of 1926, is piobably accepted 
at piesent by many woikeis This authoi defines the iickettsiae as 
“Gram-negative, bacteiium-like organisms of small size, usually less 
than half a micion m diametei, which aie found intracellular ly in 
aithropods, which may be more oi less pleomoiphic and stain lather 
lightly with aniline dyes, but which lesemble in most of their pioperties 
the type species, Rickettsia pi o'lvaaeki ” 

The coccoiclal foims of RickctfKio may nieasuie less than half a 
micron in diametei (R piozvaaeki, R xvolliyiiica, R i mmmntnm) 
The spherical foims of R melophagi of the sheep ked measuie from 
04 to 0 6 micions in diametei, and the lods from 0 3 to 04 micions 
in width by fiom 0 5 to 0 6 micions in length The bacillary foim of 
Dci maccnti oxenus uckcttsi is largei, measuiing fiom 0 5 to 1 micion 
in length, wheieas the filamentous foims of the iickettsia of the bed- 
bug (R lectnlaiia) may attain a length of fiom 3 to 8 micions The 
type species (R piozvaackt) and some others aie smaller than most 
bacteiia, but, as shown, the minute size usually emphasized has 
exceptions 

The rickettsiac often occui as cocci oi diplococci, as lanceolated oi 
shoit and longer straight and cuived bacillaiy foims and filamentous 
species, especially within the inveitebrate host The vaiious forms are 
often aiianged in pairs, end to end. and fiequently one finds a longer 
foim paiied with a shoitei oi bud form In general, the iickettsiae 
desciibed aie extremely pleomoiphic, but it seems piobable that some 
structures obsened are not always genetically i elated One need merely 
lecall the interesting monosy mbiotic, disymbiotic and trisymbiotic rela- 
tionships that exist in many insects This possible confusion is difficult 
to avoid, however, until more of the micio-oiganisms, undei consideia- 
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tion, ha\e been isolated and studied in pine cultuies Notwithstanding, 
good evidence appeals to exist in favoi of cases of extreme pleo- 
morphism within a single species 

Much has been made of the staining leactions of the iickettsia as 
a character that peiinits a segiegation fiom bacteria Many rickettsiae 
stain less intensely than the majority of bacteiia, and their outlines 
aie not as sharp Some stain well only ivhen Giemsa’s method is 
applied All the described rickettsiae aie giam-negative, and most 
of them aie nonacid-fast How much one can rely on tinctorial reac- 
tions in order to separate one group of micio-oiganisms from anothei 
IS difficult to say I should like to offer the suggestion that in the case 
of the smallei iickettsiae, the delicacy with which they stain, in contiast 
with most bacteiia, is possibly only appaient lathei than leal due 
to the difference in size A small stained body is likely to be a less 
effective light scieen than a laiger one Some bacterial groups aie 
gram-negative, some giam-positive The characterization of the group 
as gram-negative has also exceptions in the rickettsiae (bacteioids, 
symbionts) of the roaches (Blattidae) 

The rickettsiae aie usually considered nonmotile mici o-organisms 
However, Buchner (1922) and Heitig and Wolbach (1924) found the 
filamentous forms in the bedbug definitely motile aftei Arkwright, 
Atkin and Bacot (1921) had stated that no motile forms existed I have 
examined a number of bedbugs recently, and am convinced that the 
filaments in the malpighian tubes and in the mjcetome aie motile 

The rickettsiae within the arthiopod host may be extracellular oi 
intracellulai and in one case were also intianucleai They often occui 
in groups within or on the suiface of cells and foim masses, producing 
what has been called the typical picture of “iickettsiae” Some 
rickettsiae are widelj^ distributed throughout tlie host, otheis aie 
lestricted to certain tissues In the ticks infected with Rocky Mountain 
spotted fever, the micro-oiganism has intianuclear, intracytoplasmic and 
extracellular phases, but multiplication occui s only while it is mtra- 
cjtoplasmic and intranuclear Sometimes, the paiasite appeals to be 
lestramed, but it ma> occui within all paits of the alimentaiy canal, 
ducts of the sain an glands, all paits of the reproductive sjstem in 
both sexes, the brain and neive trunks and the muscles In short, nearl) 
all the tissues of the tick maj become infected with DeimacenU oreniis 
1 ickcttsi 

All bedbugs thioughout the Avorld aie infected with the non- 
pathogenic Rickettsia Icctulaiia, which is piesent within a mycetome, 
but according to various wi iters is also found within the intestine 
malpighian tubes, organ of Beilese ovaiies and testes It has also 
been found in the blood and produces a general infection Multiplica- 
tion, howevei, occurs entirely intracellulai ly 
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Rickettsia pt ozvaceki in the infected human louse multiplies within 
the intestinal epithelial cells, and is lestricted to these and to the lumen 
of the alimentaiy tiact Rickettsia uimuiaiitinm, in ticks infected with 
heait-watei disease, beha\es in much the same mannei Similar events 
occur in Melophagns ovmus, eveiy specimen taken thioughout the 
woild being infected with the nonpathogenic Rickettsia welophagi 
Rickettsia xvolhyiiica {R qmntana), in the infected human louse, is 
entirely extracellulai , it occurs and multiplies in enoimous numbers 
within the intestinal lumen and on the surface of the epithelial cells 

Other cases might be cited, but enough has been said to show that 
the rickettsiae usually occui and multiply inti acellularly, but m.ay also 
occur and multiply extracellularly 

Systemic oi cellulai reactions do not often occur in arthropods 
infected with rickettsiae Wolbach (1919) found no cellular leaction 
in the tick against Dei macenti OAcmis The mtianucleai foims com- 
pletely fill the nucleus, but the host does not appear affected Aikwright, 
Atkin and Bacot (1921) found that the rickettsiae of the bedbug 
multiplied to such an extent nitliin the malpighian tubules that certain 
cells are distended to moie than twice their normal diameter Cowdiy 
(1925) also found no injuiy of the tissue in sixteen species of ticks 
other than mechanical distention of ceitam cells by the paiasites On 
the othei hand, seveial obseiveis noticed that Rickettsia piozvaseki often 
kills lice by excessive multiplication within the intestinal lumen In these 
cases, the parasites aie said to inteifeie with the louse’s digestion 
Baruikin, Zakharov, Kompaneetz and Baruikina (1927) stated that 
typhus infection in the louse fiequently causes a lupture of the 
epithelium of the intestinal wall, followed by the death of the insect 
This may represent a case ot reversion oi of incomplete adaptation to 
the host In geneial, however, perfect adaptation exists and no serious 
iiijuiy results, even m cases such as that in the spotted fe\er tick and 
the bedbug, in which the inveitebiate hosts appear to be overwhelmed 
with paiasites 

The question of complete and incomplete adaptation between 
paiasite and host is further stiikingly illustiated in the manner in which 
various aithropods become infected with rickettsiae The most perfect 
adaptation exists in those foims in which transmission through the 
ovum from geneiation to generation has been established This manner 
of infection occurs in most of the species that have been thoioughly 
investigated Cowdry in his studies on ticks found that the rickettsiae 
ot all species studied by him are located within the eggs and are trans- 
feired to succeeding geneiations The nckettsia of the bedbug was 
found within the ovaiies and eggs by Arkwiight, Atkin and Bacot and 
by Hertig and Wolbach The lattei authors also observed a representa- 
tive of this group of micro-organisms within the oiaiies and eggs of 
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the inosqmto, Cnlex pipieiis Noller found the ova of Melophagxis 
oznniis (sheep ked) infected with Rickettsia melophagi In 1923, this 
author and Kuchhng demonstrated the same parasite within the blood 
of sheep, so it seems likely that the insect ma} become infected in tno 
wa}s Wolbach found that Dei maccnti oxcmis uckettsi is transmitted 
through the o\a of the wood ticks infected vith spotted fever This 
fact was demonstrated experimentall} by inoculating guinea-pigs with 
emulsions of the eggs ^\’'olbach also found this nckettsia within 
spermatozoa, but vhethei transmission to succeeding geneiations is 
effected through the male tick is not known Ricketts long ago had 
obsen^ed another rodlike form present in laige numbers m the ovaiies 
and egg cells of the wood tick Wolbach also found the same form 
in all the ticks associated vith spotted fe\er, infected and nonmfected 
He considered it entirely distinct fiom the micro-organism associated 
mth the disease and found that it was likewise transmitted thiough the 
egg Noguchi (1926) found this micro-organism in the ovaiies and 
eggs of the spotted fevei tick and concluded that it was extreme!} 
difficult to difteientiate the nonpathogenic nckettsia-like oiganism from 
Dei macenti ox emis i ickettsi 

Rickettsia piowaceki, R ■wolhymca {R qwnfana) and R 
utmimnhmn represent cases of imperfect adaptation to the aithiopod 
^ ectors ® The first two are not transmitted to succeeding generations 
of human lice and the last one is also not so tiansmitted by the tick 
Amhlyoinma Jiebiaeum These vectors become infected only when the} 
feed on the blood of diseased subjects In the case of the heart- 
water tick, however, Covdry found anothei form distinct from 
Rickettsia i iiminantinm , nonpathogenic and more bacterium-like, which 
IS transmitted to succeeding generations through the eggs 

The work on the transmission of the rickettsiae from geneiation 
to geneiation is still in its beginnings The embr}ologic phase of the 
subject has scarce!} been touched and until the o\a and oviposited eggs 
have been sectioned and caiefull} studied it will remain doubtful 
whether or not moie than one species of paiasite is iniohed This 
suggestion is vorth considering in those cases m which the parasites 
leveal themselves as extremel} pleomoiphic foims Attempts to obtain 
cultures vould, of course, be prefeiable to a stud} of sectional material, 
but obtaining cultures is more difficult and is less likel}^ at present 
to guarantee immediate lesults The literatuie on the intracellulai 
S}mbionts found m insects abounds in cases of invasions b} one, tuo 
or three micro-organisms, A\hich usually segiegate during the 

8 This imperfection is due either to losses of adaptn e characters or to the 
fact that the rickettsiae are still in the process of adaptation to the iniertebrates 
I incline to the former i lew for reasons to be dn ulged later 
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embiyologic development of the host, follo^v sepaiate channels of 
infection and often settle nithin specific tissues and oigans It must 
fuithei be recalled that both Cowdiy and Wolbach actually found 
two types within the hosts investigated by them, and, fuithei. Noguchi 
(1926) had difficulty in diftei entiating a pathogenic fiom a non- 
pathogenic foim within the same host 

The micio-oiganisms undei considei ation aie usually specific foi 
the host The same species of iickettsiae laiely inhabits two species 
of inveitebiates Maver (1911) expeiimentally tiansmitted Rocky 
Mountain spotted fever by using thiee ticks, namely, Deimacentoj 
'inai ginatuSj Deunaccntov vauahilis and Ainblyovnita amciicana, but 
whether natuial infection evei occms in any mannei othei than thiough 
the bite of the spotted fevei tick is questionable Fletchei, Lesslar 
and Lewthwaite (1928), however, showed that Tiomhmila dehensts 
IS the normal mite earner of the tsutsugamuchi viius in Sumatia 
and m the Malay States, while Tiomhicnla akaiiiucin tiansmits the 
disease in Japan and m Foimosa 

On the othei hand, moie than one paiasite fiequently infects a single 
host species, and this often makes a diftei entiation extremely difficult, 
if not impossible The human body'’ louse may haiboi Rickettsia 
piozvaseki oi Rickettsia zvolliymca (R qmniana) and peihaps also 
Rickettsia pedicnli The spotted fever ticks at times harbor 
Deimacentioxeiius iickcftsi and besides aie always infected with 
Bacillus iickettsif 01 mis (Noguchi [1926]) The heait-watei ticks may 
be infected with Rickettsia i uminaiitiuin, but invariably haibor anothei 
foim When a nonpathogemc iickettsia is encounteied, it always occms 
in every individual of the specific host thioughout the woild 

The rickettsiae that have been tested foi then lesistance to physical 
and chemical agents show nothing chaiacteiistic that would distinguish 
them from bacteiia and ceitam other micio-oigamsms 

Some of the diseases caused by the iickettsiae have been classified 
with the filtiable viiuses fiom time to time Howevei, Olitsky (1917, 
1922) found that the typhus fevei virus does not pass thiough Beikefeld 
candles grades “V” and “N ” Ricketts (1907) Spencei and Paikei 
(1924) and Spencei (1925) found that the virus of spotted fevei 
behaves in a similai mannei Stiong, neveitheless, in 1918, was able 
to pass the viius of trench fe^el through a Chambeiland “L” filtei 
when It was maintained at a pressuie of 760 mm of meicuiy Knuth 
and du Toit (1921) classed the infective agent of heait-iiatei disease 
among the filtiable mi uses Theilei, howevei, accoiding to Cowdn 
(1926), believed that this Mrus would not pass thiough Berkefeld 
and Chambeiland filtei s The filtiates used in the afoiementioned 
expeiiments w'eie not mici oscopically examined foi iickettsiae, but 
weie tested pathogenically foi living Mrus No expeiiments in filtia- 
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non ha-\e been perfoimed ■nith any of the rickettsiae exclusively 
parasitic in arachnids and insects It is possible that some rickettsiae 
under stated conditions might pass through a certain t}pe of filter 

The artificial cultivation of the rickettsiae has been beset with many 
difficulties perhaps primarih' because thev represent a highly specialized 
group of parasites exacting in their requnements The isolation of an} 
member of this group in pure culture is highly desirable so that an 
insight into its true taxonomic position and biologv may be obtained 
!Man} ot the species apparent!} nonpathogenic to man and higher 
animals are highly speciahzed and parasitic in the invertebrate host 
The culture of any one of these might in an unexpected manner lead 
to the cultivation of a pathogenic form, which, in turn, might }ield a 
proph} lactic vaccine or a curative serum 

Weigl (1920) gave normal lice of the human body (Pedtculus 
luimamis) intrarectal injections of leukoc}tes from t}phus fever 
patients and from infected guinea-pigs By so doing, he obtained a 
growth of R pi oivazekt in the intestinal tract of the lice This result 
was confirmed by Bacot and Segal (1920) and by Arkwright and 
Bacot (1923) Wolbach and Schlesinger (1923) found that the vnrus 
of tvphus fever survived in tissue plasma cultures for a length of time 
corresponding to the survival of endothelial cells, and that the virus 
multiplied in these cultures Transplants to fresh tissue cultures were 
successful Coccoid bacillarv and filamentous forms appeared in the 
cultures thus exactly duplicating the moipholog} of R pioivaccki as 
described for lice infected with typhus In a similar manner, Wolbach, 
Pinkerton and Schlesinger (1922) and Wolbach and Schlesinger (1923) 
cultivated Dei inaccnti o\cnus iickettsi In this case, a filamentous form 
appeared in the cultures in addition to the forms already described for 
the arachnid and mammalian hosts infected w'lth the virus of Rocky 
Mountain spotted fever 

Sellards (1923) reported the cultivation of R luppomca on “choco- 
late ’ blood agar, but Xagavo's wwk (1924) threw some doubt on the 
causal relationship between this micro-organism and the “Japanese 
flood fever 

Sikora in 1921 cultivated the nonpathogenic R pedicnh from 
lice of the human bod} in a unique manner In order to obtain an 
overabundance of vigorous multiphing forms, she injected concen- 
trated suspensions of R pcdicuh into the bod} cavity of lice with 
extremelv fine glass capillary pipets Prev lous to this, how ev er, to ov er- 
come the antagonism of the phagoc} tes, she first filled these b} injecting 
the lice with carmine dead bacteria or blood cells Under these condi- 
tions the nckettsiae multiplied vigorouslv within the bodv' of the lice 
When the multiph ing rickettsiae vv ere then transferred to human blood 
agar and maintained for twent} da}s at a temperature of 37 C, round. 
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flat, giayish-whitc colonies, the size of pinheads, began to appeal These 
colonies clung so tightly to the mediums that the} wcic only lemoved 
with difficult} Such cultmes showed ticmendous numbei of nckcttsiac 
with man} swollen and dead foims Bettci initial giowths weie 
obtained when the blood agai was inactnated foi one half houi at 
57 C Sikoia, hoAvcACi, was unable to obtain fuithei tiansfeis of 
hei cultmes 

In 1917, Nollei ciillnatecl a cuiluduim fiom the middle intestine 
of the sheep ked, Melophagus ovimi<;, on espcciall} picpaicd semisolid 
blood agai plates The blood used m this medium had pieviously been 
inactivated In these cultmes, Nollei also discoveicd a tiny coccobacillus, 
which was latci found occmiing plentifully in the intestine of evei} 
sheep ked Nollei thought that this small micio-oiganism shoved a 
sti iking moiphologic similaiity to Rickclisia pi ozvai^cki, the supposed 
cause of t} pints fevei, and foi this leason named it Rtcketfzw mcJophagi 
This tiny micro-oiganism is a shoit bipolai lod, which, as stated, ocems 
flee in the intestinal lumen of the sheep ked and also within the 
intestinal epithelial cells By taking adAantage of difteiences in 
susceptibility to tempeiatme between the ciithiduim and the iickettsia, 
Nolle! was able to sepaiate the two foiins On plates held at 29 C, 
minute, pinpoint, tianspaient colonics of the micio-oiganisms began to 
appeal in fiom ten to fifteen days and many colonies appealed onh 
aftci foity days The maximal diametci of these colonies vaiied 
between 0 4 and 0 6 mm When inoculated plates weie held at a 
tempeiatme of 22 C , they lemamed steiile 

Jungmann, in 1918, fuithci investigated Rnketfzia inclophagi and 
found that it vas a gi am-negative, nonacid-fast and nonmotilc foim, 
gieatly lesembling pi ozvazeki mid R zvolhyinca He veiified Nollei s 
cxpeiiments m cultnation, and by using Nollei’s medium obtained 
giowths on slants, as well as on plates, but moie lapidly when sheep 
blood instead of hoise blood had been added Jungmann, moieovei, 
maintained his cultmes foi scvcial months by tiansplanting ficquenth 
Cultmes attempted in liquid oi on loutine laboiatoi} mediums iniaiiabh 
icmained steiile Vaiiations of size and foim weic common, all 
giadations fiom coccoid and ovoid shapes to lods ueic obseived. and 
chains of thiee oi fom units weie seen This viitei vas unable to find 
Rickctfzia inclophagi in sheep blood, but Nollei and Kuchhng, in 1923, 
found that the nucio-oigamsm existed in the blood of sheep and could 
theie be cultuialh demonstiatcd Jungmann chscoieied a second 
method of tiansmission to the ked b} obseiving that the insect’s ova 
become infected dm mg an eailv stage This fact vas verified bv 
Heitig and Wolbach m 1924 Tungmann emphasized this fundamental 
difference betvecn the iickettsia of the sheep ked and Rukcffzia 
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piozvazcki and R ziolhyiiica, neither of which is tiansmitted from 
generation to geneiation Rickettsia melophagi is a noimal and regular 
inhabitant of the intestine of the sheep ked owing to the establishment 
of hereditan tiansmission , Rickettsia piozuaccki and R zvolhymca, as 
preMously stated, gam access to the human louse onh’- with infected 
human blood during the biting process Further, the form found in 
the sheep louse does not appear to be pathogenic in laboiatory animals, 
and lasth it can be cultnated on artificial mediums, a feat not 
ret accomplished for the two forms pathogenic in man Hertig and 
Wolbach also succeeded in cultivating Noller’s sheep ked iickettsia, 
but weie unable to obtain the continuous growth of the colonies during 
long periods as desciibed b}'^ Noller The colonies of Hertig and 
Wolbach lemained at a barel}'^ visible size These wi iters found that 
Rickettsia melophagi in cultures behaves like a bacteiium and that the 
organism under these conditions is slightly longer and more definitely 
rodlike than uhen in the sheep ked 

Anigstem (1927) isolated five strains of Rickettsia melophagi, 
uhich he carefully studied morphological!}^, culturally and serologically 
He showed that certain slight differences exist between the strains, 
but that they correspond to the foims that are found in vivo within 
the ked and are all closely i elated From his work, Anigstem felt that 
the rickettsiae should not be classified separate!} , that, on the contrary, 
the} are closel} related to the Coiynehacteiia (diphtheroids) He 
fuither stated that the rickettsiae are extremely pleomorphic and easily 
adaptable, and that the so-called iickettsia t}pe is only one of several 
appearances 

Noguchi (1926) found that the sj^otted fever tick Deimacentoi 
vciiuztus (andersoni), in some instances, revealed several types of micio- 
organisms moiphologically resembling the inciting agent of spotted 
fever This inv estigatoi cultivated three species from ticks at room 
temperatuie on special mediums, but the most consistently grown was 
a foim that he named Bacillus uckettsifoimis He had difficulty in 
obtaining initial growths, but found that a gradual adaptation occuired 
and that finally less specialized mediums could be employed The three 
micro-organisms pioved nonpathogenic for guinea-pigs, rabbits and 
Macacus ihcsus In morphologic features, they resemble the forms 
found in smears and sections of ticks , }et their presence has no relation 
to the infectivity of the tick infected with the virus of spotted fevei 
Immunologicalh , also the three types are not related to the varus 
of spotted fever The three micro-organisms are pleomoiphic under 
cultural conditions, and Noguchi consequent!} raised the question 
wdiether or not the nonpathogenic minute foims of the iickettsia and 
the somevvdiat coarser forms found in the tick are morphologic variants 
caused b} differences in nutrition, oxygen tension, tissue reactions, etc , 
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in the different tissues and cells in which the parasites are embedded 
Xogiichi concluded his woik b}* stating At all events the 
differentiation of the nonpathogemc rickettsia-hke oiganisms from 
Dnmaccntiovcnus uckcttsi is extremely difficult ’’ 

It can finally be stated that Rickettsia mclophagi from the sheep 
ked can be properly adapted to artificial mediums The experiments 
of Noller were ampl} lenfied b} Jungmann Hertig and ^Volbacll and 
■\i-jjgstgiii It IS also Inghli probable that Sellards cultivated 
Rickettsia nippomca from mites and that Noguchi grew^ three rickettsia- 
hke micro-organisms from the tick Dei maceiitoi z’eiiustiis Probably 
none of the forms pathogenic in higher animals have been adapted to 
artificial mediums The experiments of Weigl and of AVolbach and 
Schlesmger, howe^er, constitute definite ad\ances 

CO:NniENT 

A comparison of the section on the intracellular “s3mbionts’' with 
that on the “rickettsiae will show^ that many of the problems are 
identical and others overlap Mites, ticks and insects are exceedingly 
old creatures and the intracellular sjmbionts are, as was shown, well 
adapted to their hosts iMant rickettsiae are also w^ell adapted to their 
im ertebrates, others are not so w^ell adapted Some w'orkers behe\e 
that the ■\irus of Rocky ^Mountain spotted feAer is in the process of 
adaptation to the tick It is generally distributed throughout the body 
and is transmitted through the egg, but not all ticks of the species are 
infected In other w ords, the association appears rather recent If this 
line of reasoning is follow'ed in the case of t}phus feAer, trench fever 
and hearMvater disease, the association of the former two wnth the 
louse and of the latter wnth the tick is to be considered still more recent, 
because transmission from generation to generation has as }et not 
been established at all, and the parasites are entiiely restricted to the 
arthropod intestine and to its epithelial laier In general, it is safei, 
howeier to regard the association as having originated among the 
invertebrates in the form of disease, because they are ph) logeneticallv' 
older than the vertebrates On the basis of this conclusion, it is best 
to assume that some of the intracellulai “sMiibionts” or “rickettsiae” 
are in the process of adaptation to the higher animals, in which several 
of them now^ produce maladies Rickettsia melophagi according to tins 
assumption represents a parasite still perfectly adapted to the sheep 
ked that onl\ recenth began to ni\ade the blood of sheep, w^here it 
at present maintains itself without doing any harm It is perfectly 
concenable that this parasite ma} follow the course adopted by the 
Uphus and the heart-water parasites in other words, may gradually 
lose Its still perfect adaptation to the imeitebiate host and assume 
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parasitic tendencies in sheep ’’ Man} othei “s} mbionts” or “rickettsiae” 
found in blood-feeding insects, but not }et found in vertebrates, piob- 
ably ba\e latent parasitic potentialities This point of iiew has analogies 
elsewhere Most protozoologists believe that the larious forms of the 
hemosporidia of malaiia veie anophehne paiasites befoie they became 
pathogenic in birds and in man 

Summing the mattei up in another i\a} one iiiai state that eiidence 
exists for the assumption that the class of micio-organisms discussed 
aie still 111 the piocess of a pronounced eiolution, and that ceitain 
blanches ma} ultimately culminate in a whole senes of new and unsus- 
pected diseases among the higher animals This assumption may be 
woitli a consideration by those who claim that all new diseases arise 
through mutations of etiologic agents instead of thiough apparenth 
slower and more oiderly processes 

Although this review could not concern itself uitli the microscopic 
phases of the diseases due to the rickettsiae in higher animals, it should 
be mentioned in conclusion that the parasites do not change then 
habits much after invasion of the vertebrate hosts Within these, they 
are all also primaiily inti acellular paiasites Rickettsia luminantnim 
piobably occurs thioughout the bod} of goats, sheep and cattle, but 
IS prevalent m the renal glomeruli and in the capillaiies of the cerebial 
cortex It IS, howeier, a t}pical endothelial paiasite, lestricted in dis- 
tiibution to the endothelial cells of the smaller blood vessels and portions 
of them that bieak oft into the blood stieam In Rocky Mountain 
spotted fever and in t}phus fevei, a specificity foi the endothelium 
of the peiipheral blood ^essels also exists This localization of the 
pathogenic rickettsiae uithin the blood S}Stem of Aeitebiates pro\ed 
ideal for the establishment and maintenance of the aithiopod vectoi 
1 elationship 
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Notes and News 


University News, Appointments, Promotions, Resignations —On his 
retirement from the professorship of pathologi and bacteriology in Tufts College 
Medical School, Boston, Tiniotliy Lear\ was honored at a complimentary dinner 
J^Iax Cutler has assumed charge of the Xen York City Cancer Institute 
Eyerett S Sanderson is noiv in charge of the department of pathology and 
bacteriology in the school of medicine of the Unuersity ot Mississippi 

Edmund V Coyydry, protessor of cytology, Washington Unuersitj, St Louis, 
yyill studj parasitic diseases in East Africa at the request of the British goy eminent 
Theobald Smith and Tames Eyying haye accepted appointments as consultant 
in bacteriology and in pathology, respectneh, to tlie dnision of laboratories and 
research of the State Department of Health at Albany, Neyy York 

In Berlin, B Fraenckel has been placed in charge of the medicolegal institute, 
pending selection of a permanent successor to F Strassmann, the former director 
Jefferson H Clark has been appointed director of the laboratory of the 
Philadelphia General Hospital 

Barton W Johnson has been appointed pathologist and radiologist at the General 
Hospital, klansfield, Ohio, to take the place of Samuel H Richman, y\ho has 
accepted a like position m the Sherman Hospital, Elgin III 

Kenneth Goodner has been appointed instructor m bacteriology and immunology 
in the school of public health at Haryard Unuersity 

Henry H Plow den has been appointed director of the pathologic laboratory 
of the Columbia Hospital, Columbia, S C 

In the school of medicine of the Unuersity of Illinois, Lloyd Arnold has been 
made professor of bacteriology and preyentue medicine, I Pilot, associate pro- 
fessor of pathology and medicine, and R J Kremer, instructor in pathology and 
bacteriology" 

Ella Sachs Plotz Foundation — ^During the past year, tyyenty-four grants 
yyere made, most of them to investigators outside of the United States The 
amounts granted yaned from S250 to $1,000 Seyen of the my estigations aided 
relate to the general topic of nephritis During the six years of its existence, the 
Foundation has made ninety -fiye grants Applications for grants for 1930-1931 
must be made before klay 1, 1930 Address Dr Joseph C Aub, 695 Huntington 
Ayenue, Boston 

Grant for Study of Trachoma — ^The Commoiuy ealth Fund of Xeyy York 
has made a grant of 850,000 toyy ard the im estigation, during a period of fiy e y ears 
of trachoma and other infectious diseases of the eye at the Department of Oph- 
thalmology of the Washington University School of Aledicine 

Grant for Study of Undulant Fever — The Commoiuy ealth Fund of Neyy 
York has made a grant of $18,800 to the National Research Council in Washington 
D C, toyy ard a three year program of research on problems of undulant feyer 
at the Central Brucella Station, Michigan State College, East Lansing, klich , 
under the auspices of the Council’s committee on infectious abortion 

Philadelphia Pathological Society— The recently elected officers of the 
society are Baldyyin Lucke, president, Y H Moon, y ice-president, and Isolde T 
Zeckyy er, secretary -treasurer 

British Medical Association — ^At the annual meeting of the association in 
Winnipeg, Canada, Aug 25-29, 1930, there yyill be a joint section on pathology 
bacteriology, physiology and biochemistry of yyhich Robert kluir yyill be the 
president and G Hadfield (Royal Free Hospital, Gray’s Inn Road, W C 1 
London) the secretary ' ’ 
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StLDIES 0\ Se\ (I^TERSTITI4L CELLS GiGA.NTISM) WiLLI-VAI G DOWNS, 
Jr, Am J Path 5 29S, 1929 


The case presented here, a definite giant, did not have the hypoplastic genitalia 

or the marked feminine secondary sex characteristics usually associated with such 

a condition Microscopicalh there was an apparent!} complete absence of testicular 

interstitial cells, which, while thc}”^ are supposed to limit bone grow'th, are likewise 

supposed to produce, in part at least, the masculine t 3 'pe of secondary sex 

characteristics * , c- 

Author s Summary 


The Effect of Potassium Iodide, Th\roid Extract axd Anterior 
Pituitaril Extract upon Regeneration and Earlv Compensatory 
H v PERTROPHi OF THE Thiroid Glvnd S H Gra.\, Am J Path 5 415, 
1929 


Regeneration of th 3 T 0 id tissue after an incision occurs rapidl}' in control and 
potassium lodide-fed animals Regeneration is dela 3 'ed b} tbe feeding of pituitary 
extract and th 3 Toid extract EarE compensator} h 3 pertrophy is markedly inhibited 
b} pituitar} extract and th 3 roid extract but only shghti} b}' potassium iodide The 
possible causes of a slight diminution in the average h\pertroph 3 ' in the potassium 
iodide series which w'as observed at early periods are discussed Compensatory 
h} pertroph}'- ma} appear as earl} as eight da}s following the removal of parts 
of the thvroid gland Author’s Summ.rv 


Autotransplantvtiox and Homoiotransplaxtvtion OF Cross-Striated 
Muscle Tissue in the Rat Julius Elson, Am J Path 5 425, 1929 

After autotransplantation of striated muscle tissue m the rat, well preserved 
muscle tissue w'as found as late as 118 da}S after transplantation, the further fate 
of the muscle Dssue has not yet been studied After homoiotransplantation there is 
less regeneration of the muscle tissue in the first period after transplantation, and 
much more degeneration due to inv^asion by lymphocytes and, to a less extent, 
b} connective tissue at subsequent periods As a result of these conditions, homoio- 
transplanted muscle disappears much earlier than autotransplanted muscle, no pre- 
served tissue being present at fift} days It is therefore probable that in addition 
to the action of the l}mphocytes, the homo'otoxins ma} injure the muscle tissue 
direct!}, diminishing the regenerative process and increasing the subsequent degen- 
eration Nowhere is there seen a true outgrowth of muscle fibers, either in con- 
tinuit} w’lth the preformed transplanted muscle or b} budding The old muscle 
tissue, after a primar} degeneration of its major portion, undergoes regenerative 
processes, consisting in an increase of its sarcoplasm and a proliferation of its 
nuclei, subsequently there is a differentiation of the sarcoplasm into tjpical striated 
muscle, in which cross-striations are again formed In the course of time the 
nuclear proliferation becomes less active, the nuclei decrease m number and become 
situated peripheral!} within the fibers, while the fibers as such increase in size 
until there are almost normal muscle fibers This process of growth is, in certain 
respects, comparable to compensator} In pertroph} or Inperplasia rather than to 
regeneration m the strict sense Author’s Summarv 

Vasodepressor Substvxces in the Liver After Obstruction of the 
Common Duct I S Rwdin, Arch Surg 18 2191, 1929 

Surgeons have observed that patients recenth operated on for relief of obstruc- 
tion of the common bile duct frequentl} went into severe shock The syndrome 
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became known as “luer shock ’ It nearh alwa\s occurs several hours after the 
"iurmcal procedure and reco\erj from the anesthetic It mav occur after mere 
dramage of the gall bladder The author conducted experiments inquiring into 
the ortgin ot this condition He produced experimental obstruction of the com- 
mon duct m dogs and after certain intervals the Iner was removed and extracts 
made of it The extracts were sterilized and were injected into other animals, 
chief!} cats It was demonstrated that there was an excess of \asodepressor sub- 
stances in the jaundiced luer, and this excess ma\ be the cause of the clinical 
shocklike state The mechanism might be interpreted as being due to the sudden 
release ot pressure on the portal s}stem, so that these substances find their w'aj 
into the blood stream Both histamine and choline were found m excess m the 
jaundiced Iners X Enzer 

Perfringexs Antitoxin and Experimext\l Ixtestin \l Obstrdction J C 
Ow'ixG and C A kIciNTOSH, Arch Surg 18 2237, 1929 

The autliors conducted seieral experiments in an effort to determine the inhibi- 
tor} effect of BaaUus pcijiingcn^ antitoxin on the toxins accumulating in intestinal 
obstruction, and also experiments to determine the relatne toxicit} of B po- 
f)ingcii<; toxin as compared wutli those occurring in intestinal obstruction The} 
found that the B pcrf) iiigciis antitoxin had no effect on dogs with obstruction of 
the upper portion of the small intestines Also, in those experiments m which 
^he^ attempted to neutralize the toxins m the isolated intestinal loops witli the 
antitoxin ot B pcrfitngctts, no success was obtained In other words, the material 
in the intestinal loops w'as just as toxic after tlie addition ot the antitoxin Dogs 
immunized against the toxin of B pcifttugcits were just as susceptible to lethal 
doses of intestinal obstruction toxin The postmortem observations on dogs d}mg 
after the intravenous injection of B pofi tiiijciis toxin as compared with those d}ing 
after the injection of loop toxin showed that there was a greater amount of 
hemol}sis m the former Exzer 

RELA.TnE Effects of Distention ox Different Portions or the Intestine 
C A Drigstedt, V F L\xg and R F Millet, Arch Surg 18 2257, 1929 

This IS an experimental studi in an effort to determine the effects of distention 
of the intestine on its own circulation, and also the changes produced by such 
distention in different portions of the intestinal tract The experiments w ere done 
b} injecting air, nitrous oxide gas and mineral oil into the intestinal tract as a 
whole and into isolated loops Briefly stated, the effect of this distention on the 
circulation was more severe in the proximal portion than in the terminal portion. 
It W'as greatest m the duodenum and least in the rectum The effect on the 
circulation is stasis with resulting pallor and anemia, and finally complete cessation 
with resulting interference w'lth the nutrition of the wall of the intestine The 
duodenum is particular!} susceptible to very low pressures With relatively small 
increases, var}ing degrees of damage from evanosis to infarction may be produced 
Anatomicall}, there would appear to be some explanation for this m tliat the 
blood vessels pierce the muscularis in the small intestine at the mesenteric margin, 
whereas m the large intestine the} enter further and further aw'ay from the 
mesenteric border, and come closer to the antimesentenc border Hence the blood 
vessels are more superficial in the distal portions of the intestinal tract, and 
withstand pressure better 

N Enzer 

A COVIPVRISOX OF THE MvNXER OF EXCRETION OF NeLTRVL ReD VXD PlIENOL 
BY THE Frocs Kidx'fv Jevn Oliver and Eshref Shevkv, T Exner 
Med 50 15, 1929 ^ 

Phenol red and neutral red are excreted by the perfused frogs kidney by 
different routes Phenol red is excreted chiefly through the glomerulus, neutral 
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red through the tubules Some slight excretion of each of these djes bv the 
comerse mechanism is possible, though there is no evidence in our experiments 
that necessitates such a conclusion The importance of methods leading to the 
production of a normal volume of urine by the perfused kidnej is emphasized 

AIjTHORS’ SUMMA.R1. 

Studies of Tissue Maixtex vxce Pevtox Rous and H P Gildix'G, J Exper 
Aled 50 189, 1929 

The spread of \arious liighlj diffusible djes through the li\ing animal has 
been utilized as an indicator of the ability of the circulation to serve the tissues 
under various conditions The method is direct and searching Blood service 
to the viscera, as demonstrated b 3 ' it, is normallj far more profuse than to the 
skin and muscles, for evident phjsiologic reasons After hemorrhages which 
greatlj" reduce the blood bulk, service to the viscera is in general still veil main- 
tained even though the animal be in extremis However great the compensatory 
contraction of the splanchnic vessels ma} be — and physiologists have long supposed 
It to be verj' great — it does not suffice to hinder blood service anvw’here in the 
digestive tract On the other hand the service to certain unessential abdominal 
organs (spleen, omentum, unnarj bladder) is cut oft in large part or wholly, 
and in comparison with the essential viscera, the skin and most of the skeletal 
muscles of the bled animal are largely' depnied of circulation This neglect takes 
a curious form, some regions being still fairly served by the blood w'hile others 
next them are no longer ministered to In the skin the areas served, or not 
served, are highly irregular but are to some extent determined in situation bv 
local pressure factors Within the muscles the neglect is orderly m arrangement 
and is largely' referable to conipensatorv vasoconstriction Certain of the muscles, 
those used m respiration and in swallowing, furnish significant exceptions to the 
general rule, being excellently serv'ed despite the serious general state The red 
bone marrow of the depleted organism continues to be well served by the blood 
even though situated in limbs that are, for the rest, almost devoid of a circulation 
The pregnant uterus also is excellently' maintained despite the serious general 
state The changes are such as would tend to conserve the forces of the depleted 
organism and to contribute to its recovery Authors’ Summarv 


Studies of Tissue Maixtex’ax'ce (the Liver vx'd Digestive Tract After 
Hemorrhage) H P Gilding, J Exper Med 50 213, 1929 

The v'ascular readjustments in compensation for a greatly reduced blood bulk 
affect the service rendered by the blood to the gastro-intestinal tract and liver 
far less than they do that to the skin and muscles Into these latter tissues, india 
ink IS carried almost not at all, whereas it circulates m quantitv' through the 
capillaries of the bowel and hv'er Evidently' vasoconstriction is much less effective 
m these viscera Nowhere in them does one find a patchv ischemia like that so 
widespread in the peripheral tissues Blood serv'ice is maintained to the same 
extent everywhere throughout the liver even vv'hen one of its two sources (hepatic 
artery or portal vein) is obstructed, and the intrahepatic blood pressure is brought 
verv low A pronounced patchy ischemia of the stomach and large bowel can be 
induced bv intrav'enous injection into normal animals, of sufficient epinephrine to 
cause the svstemic blood pressure to mount to an abnormallv high level Solu- 
tion of pituitary' used in the same way has a greater effect, blood serv'ice to the 
organs mentioned may be completely abolished by means of it In both instances, 
though, service to the small intestine and liver is still excellently and evenly' 


maintained 


Author’s Summarv 


Hormox'es of the Female Reproductiv'e Cvcie E C Dodds and F 
Dickexs, j Obst & Gvnaec Brit Enip 36 92, 1929 

This is a critical review in which the attempt is made to correlate the main 
facts on which most workers are agreed ^ j Kobak 
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Beriberi as vx Edema Diseise J AIeeius, Vn chows f path Anat 271 432, 
1929 

In four autopsies on patients with beriberi the longitudinal stnation of the 
heart muscle fibers was ver}' distinct while the cross stnation was indistinct 
There i\as little intercellular edema, and fattj' change was mostly absent The 
indistinctness of the transverse stnation shows that the normal differences m the 
water contents of the isotropic and the anisotropic parts of the muscle fiber 
ha\e disappeared Since the shifting of fluid from one part into the other is the 
main factor in muscle contraction (Engelmann), the fatal deficiencj of heart muscle 
function IS explained by these observations of indistinct transverse stnation The 
author explains this and other edematous lesions in beriberi as directly caused by 
the deficiency in vitamin B There is no reason to explain the muscle lesions 
as secondar\ to nerie lesions All of the principal symptoms of beriberi can be 
explained on the basis of muscle lesions Alfred Plaut 


Pathologic Anatomy 

Necroses of the Liver in AIalarii Oscir Ki ot7. Am J Trop Aled 
9 241, 1929 

Twelve cases of acute malignant malaria were studied in ivhich the parasites 
{Paiamccuim jalcipa) iiiii) ivere demonstrated during life The necroses in the 
liver at necropsj are described Similar necroses were found in one case of 
blackwater fe\er The case was one of malarial (P jalcipaiim) blackw'ater fever 
Tw'o other fatal cases failed to show changes although the blood show'ed large 
numbers of subtertian parasites John Phmr 

Experimental Studi of Acquired Resistance of the Ribbit’s Renvl 
Epithelium to AIerclric Chloride Wvrren C Hunter, Ann Int 
Aled 2 796, 1929 

Having previoush demonstrated that rabbit’s renal epithelium possesses a high 
degree of resistance to the injurious effects of uranium. Hunter undertook to 
determine whether or not the renal parenchvma was capable of developing an 
acquired immunity for mercuric chloride The minimum lethal dose of sublimate 
was first determined by subcutaneous and intravenous injections Immunization 
experiments were then carried out, starting with small quantities of sublimate and 
gradually increasing the dosage Local corrosive action and irregularity of absorp- 
tion after subcutaneous administration, the danger of thrombosis foHowung mtra- 
i^eiious injection, and the excretion in the intestine wnth the development of a 
severe enterocolitis, render mercuric chloride an undesirable substance to use for 
accurate determination of acquired immunity of renal epithelium Owing to 
differences in absorption of the sublimate, several injections may be given without 
producing any demonstrable changes in the renal epithelium, while in other animals 
the same quantitj will produce well marked chronic glomerulotubular nephritis 
A slight degree of acquired immunity for sublimate can be demonstrated in 
regenerated epithelium and glomeruli A constant observation in the sublimate 
kidnej IS the envelopment of necrotic cells b> regenerating epithelium 

WALTER AI Simpson 

A Ca.se or Multiple Mafloma with Bexce-Jones Protein in the Pleural 
Effusion E E AIarcovici, Ann Int Aled 2 881, 1929 

AHrcoMci presents the clinical details of a case of multiple myeloma, pre- 
suniablv imohing onlv the ribs, in wdiich Bence-Jones protein was found in the 
fluid aspirated from the thoracic cavitj before it could be demonstrated in the urine 

Walter AI Simpson 
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Hematologic Stld\ of Three Geeeratioes of a White Famil\ Showieg 
Elliptical Erithroc\tes W C Hleter and R B Adams, Ann Int 
Med 2 1162, 1929 

The erythroc 3 tes of one male parent, aJl of his eight children, and three of 
his grandchildren showed elliptical morphology After studying sealed fresh 
preparations of blood o\er long intervals and exposing the cells to carbon dioxide, 
the authors conclude that this morphologic abnormaht\ is not of the tjpe seen 
in sickle cell anemia Seieral of the subjects show'ed some degree of anemia 

Walter M Simpson 

Bronchogenic Squamous Cell Carcinoma Ralph G Mills and Nolie 
Mume^, Arch Int Med 43 516, 1929 

A detailed report is given of a case m wdiich there was reason to suspect 
infection w'lth Endameha histolytica, but w’hich proved to be a bronchogenic 
carcinoma associated wutli hydrothorax, mucoid infiltration of the lung and disease 
of the gallbladder and kidnej 

Certain cells, when observed on the warm stage, manifested activitj and 
assumed morpholoic forms that might readilj'^ lead to confusion with amebas 

Cells of the human bodj", especially histiocjdes, under pathologic conditions 
simulated amebas when view'ed in sections stained either wnth hematoxjdm and 
eosin or with iron hematoxjhn 

One case does not justifj’- sweeping conclusions, but the intensive study of this 
case involved extensive search of the literature and w'as made against a back- 
ground of mail} }ears of work in parasitology Therefore, it is safe to conclude 
that if there is doubt as to a given cell m the body being an ameba, it probabl} 
IS not Disregard of this criterion maj lead to further erroneous conclusions 

Authors’ Summarv 

Encephalitis Perivxialis Diffusa Walter D Schelden, John B Dovle 
and James W Kernohan, Arch Neurol & Psychiat 21 1270, 1929 

A clinical and pathologic report of two cases of so-called Schilder’s disease 
IS made by Schelden and his co-w'orkers 

In both cases the macroscopic changes were characteristic of Schilder’s disease 
large areas of degeneration of the subcortex, absence of involvement of the gra} 
matter of the cortex or only of its deeper la}ers The degeneration in this 
disease usually starts in the occipital, but ina}”' also start in the frontal lobe 

Microscopic changes were early breaking up of the myelin, follow^ed by that 
of the axons which generally suffer less severely, both the myelin and axons 
break up into smaller fragments and become finally transformed into lipoids 
w'hich are taken up by' scavenger cells (gitter cells) The gha shows marked 
progressive changes, especially in the form of proliferation of astrocvtes and the 
appearance of large numbers of giant cydoplasmic cells (“gemastete”) gha cells 
It IS remarkable that the ty'pe of gha cells known as oligodendrogha showed in 
these cases regressive changes in the form of so-called sw'ollen oligodendrogha A 
wall of hyperplastic astrocytes w'as seen between the degenerated and the normal 
tissues Microglia was abundant and satellitosis was present in the adianced stages 
So-called mucocites, that is, cells containing mucus, were absent but were present 
within the pernascular spaces These contained masses of scavenger cells mixed 
W'lth lymphocvtes, few' poly'inorphonuclear cells but no plasma cells It is evident 
that in contrast to the gross pathologic changes, the microscopic picture of Schilder’s 
disease shows nothing specific, nor is the clinical picture characteristic How'ever, 
in the first patient, a boy' aged 7 years, the diagnosis has been made before the 
patient s death, from the following sv’mptoms apathy , change of personality , rapid 
onset of blindness and deafness, bulbar symptoms with signs of involv'ement of 
the motor and sensory neurons and frequent convulsions The course was rapid 
The patient died four months after the onset Prev'ious diseases were various 
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infectious diseases of childhood and preceding the onset there was a bilateral 

the second case, the patient was a woman, aged 27 Sin; and one-half 
weeks prior to admission to the hospital she had been delivered of her first child 
by forceps, two and a half weeks later visual disturbances set m — blurring ot 
vision followed by complete blindness within one week, later, facial weakness 
developed with weakness and partial paral>sis of the left side of the body, gen- 
eralized tremor, involuntary evacuations and coma Death followed two months 
after onset Here the actual condition was not recognized and an abscess of the 
brain was considered probable A craniotoni}'' was done but no abscess w'as found 

G B Hassin 


Ependymomas Edgar F Fincher, Jr, and Gaylord P Coon, Arch Eeurol 

& Psychiat 22 19, 1929 

Fincher and Coon state that tumors of ependjmal oiigin are rare In an 
analytic studv of 140 gliomas eight weie found to be tumors of cells of ependjmal 
derivation The largest number hav'C been located in the posterior fossa in close 
proximity to the fourth ventricle Ependymomas arc slowly growing tumors 
They tend, according to Bailey and Cushing, to extend down the spinal cord In 
this they differ from medulloblastomas, which seldom do so Thej are verj 
cellular, the nuclei being spherical or oval , the cell body is coarselj granular and 
polygonal Some cells are ependymal spongioblasts When these predominate thev 
encircle the blood vessels from which they are separated bv a clear zone In 
suitably stained specimens this is filled with the processes of the embrjonic cells 
They contain so-called blepharoplasts — minute, deeply staining granules surrounded 
by clear halos within their citoplasm 

In the eight cases studied, the majoritj'- of the ependjunomas were situated in 
the cerebrum close to the lateral ventricles, whereas this tjpe of ghoma is most 
commonly found m the posterior fossa 

Grossly the tumors were reddish grav, encapsulated, lobulated and moderatelv 
firm On the surface of the majoritj of these tumors were cvsts varying in size 
from 1 to 4 cm, containing thin jellow fluid which did not coagulate (m two 
cases it was removed on exposure to the air) In this respect the fluid strikinglj 
differed from that found in other ghomatous cjsts The presence of ependjmal 
spongioblasts, when stained with Hortega’s silver carbonate methods, is of great 
diagnostic value Some tumors had centers of calcareous deposits which were 
distinct enough to show in x-raj" pictures 

In two cases (6 and 7) incomplete removal of the tumor was accomplished 
No return of the symptoms was noted after a lapse of fourteen and thirteen months, 
respectively The ependj momas of the cerebrum generallj’- offer a fav orable 


prognosis 


G B Hassin 


Pyramidopallidal Degeneration Syndrome Due to Multiple Sclerosis 
J M Nielsen, D C Wilson and R R Dieterle, Arch Neurol & 
Psychiat 22 45 1929 

In a man, aged SO, sjmptoms indicative of a tjpical pjramidal lesion of the 
lower extremities (weakness, spasticity, exaggerated tendon reflexes, absent 
abdominal reflex-, Babinski and similar signs) were associated with signs and 
sjnnptoms (tremor, parkinsonian attitude) of an extrapj ramidal lesion of the upper 
extremities, chin and head Many other sjmptoms were present, such as parosmia, 
scotomas, mild sensorj and bladder disturbances There was a remission of one 
or two years’ duration The course was atv^pical, the majoritj of svmptoms be^-an 
first on one side, and then affected the other, while the ordinary classic signs'’ of 
multiple sclerosis (ocular sjmptoms, speech, intention tremor) were absent A 
diagnosis of multiple sclerosis was considered, but was rejected Necropsv how- 
ever, revealed this condition The authors conclude that a combined pv ramidal and 
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extrapi ramidal lesion inaj be produced not onh arteriosclerosis, lesion of the 
basal ganglia and epidemic encephalitis but also bj multiple sclerosis 

G B Hassin 


The Histogexesis of Von Recklinghaosen s Dise-vse S H Graii, Arch 
Neurol & Psichiat 22 91, 1929 

In two tjpical cases of von Recklinghausen’s disease, sarcomatous changes took 
place In one of these cases Gray studied senallj several small tumors which were 
attached to the phrenic and intercostal nerves The sections included some parts 
of the unimohed ner\e contiguous to the small tumors He illustrates his view's 
and conclusions w'lth ten photographs and photomicrographs His conclusions are 
that “there can be no question” that in his two cases of von Recklinghausen’s 
disease, a relationship between the cells of the sheath of Schwann and those com- 
prising the tumors does not exist, that the tumor arose not from the embr 3 'onic 
cells of Schw’ann, as advocated by Verocay, but from the perineural connective 
tissue Such a view, he maintains, is supported by the character of the tumor cells 
themselves and especially b^ the character and metastatic formation of the sar- 
comatous nodules g 


Studies on Inflammation Val\ Menkin, J Exper Med 50 171, 1929 

Trjpan blue injected into normal subcutaneous tissue passes rapidly to the 
regional lymphatic node and is found in Ij'mph drawn from its efferent lymphatic 
When the dv'e is injected into the normal peritoneal cavity it rapidly appears in 
the h mph of the retrosternal lymphatics and stains deeply the retrosternal lymphatic 
nodes Trvpan blue injected into the site of inflammation in the subcutaneous 
tissue or in the peritoneal cavity is fixed in the inflamed area and fails to reach the 
regional Ivmphatic nodes If an inflammatory reaction has been produced in the 
dermis or m the subcutaneous tissue, trj-pan blue injected into the circulating blood 
enters the site of inflammation and is fixed so that the tissues are deeply stained 

Author’s Summary 


The Effect of Unilateral Nephrectomy on the Total Number of Open 
Gloaieruli in the Rabbit Robert A Moore and Gregory F 
Lukian OFF, J Exper Med 50 227, 1929 

Under the experimental conditions emploj'ed, from 44 to 78 per cent of the 
glomeruli of the normal rabbit kidney contain circulating blood at any one 
moment After unilateral nephrectomv, the number of glomeruli in the remaining 
kidne}' which contain circulating blood is increased to 91 to 99 per cent Com- 
pensation for the removal of one kidnej' is accomplished during the first ten days 
at least, by an increase of the number of open glomeruli in the opposite kidney 

Authors’ Summarv 


The Lesions in the Skeletal Muscles in Experimental Scorbutus 
Gilbert Dalldorf, J Exper IVIed 50 293, 1929 

Muscle degeneration was constant!}' found in the intercostal muscles of scorbutic 
guinea-pigs It has likewise been found in the masseter and diaphragmatic muscles 
Exercise will produce an identical lesion in other skeletal muscles in scorbutic 
animals The lesions appear to be an intrinsic part of the scorbutic process It 
is suggested that the tenderness over muscles in scorbutic animals and in man 
mav be due to this mvopath} Author’s Summary 

Irregular Uterine Hemorrhage Wilfred Shaw, J Obst & Gynae Brit 
Emp 36 1, 1929 

Shaw’s paper is based on a thorough studv of 200 consecutive cases of irregular 
uterine hemorrhage (exclusive of obvious causes such as tumors and diseases of 
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adjacent orerans) in ■v\hich the endometrium and in mam of the cases the uterus 
and o\-aries''like\Mse \\ere a\-ailable for stud\ It is shown that the terms “endo- 
metritis’ and “metritis are too loosely used and that the inflammatorj processes 
are onlv assumptions Shaw finds tliese conditions rather rare, and when present 
resemble tlie inflammator% processes found in other organs Imolution of the 
puerperal uterus w as studied b^ means of eigert ^ an Gieson stain Shaw dis- 
agrees with Goodalls original conception tliat the in\oluting -vessel is replaced b> 
a newer \essel growing into tlie lumen of the old one During puerperium a 
subendotlielial proliferation, or swelling, and a granular atrophy of the muscle 
fibers take place in the arteries The ^elns and placental sinuses undergo similar 
processes m imolution H\-aline degeneration of the media takes place which 
through swelling and distortion, reduces the caliber of the -vessel The subendo- 
thelium also sw ells Elastic tissue is deposited around the blood ^ essels and betw een 
the muscle bundles This tissue increases with each pregnancj The deposit ot 
elastic bssue around tlie -veins and m the media and external elastic lamina of th$ 
arteries maj gi-ve the impression of a new \essel forming within the older one 
During subimolution the formation of elastic tissue appears to be retarded Some 
connecti-ve tissue is also laid down around the ^ essels and between the muscle 

bundles Xo cases were noted m which a large amount ot elastic tissue was 

associated wnth irregular uterine hemorrhage and no condition was found in the 
menstruating women in which the muscle cells are replaced b\ fibrous tissue 
Shaw concludes, therefore, that neither subimolution nor a fibrotic state of the 
uterus are underhing factors in causing irregular uterine hemorrhage A large 
group of cases hanng irregular uterine hemorrhage are associated with ovarian 
d\sfunctions m which tlie full de\elopnient of the corpus luteum is inhibited and 
the follicle becomes cvstic In these cases the endometrium is In perplastic, the 
glands cjsticalh dilated and the superficial surface necrotic Another group ot 
menstrual disorders occur when tlie oi-anes are shrunken and ha\e hemorrhagic 

follicles projectmg o\er tlieir surfaces The endometrium m tliese cases is 

hj-peremic and edematous Other cases of menstrual disturbances not as definite 
in character nor as numerous as tliose m the aforementioned two groups are also 
found to be associated witli disease of the manes Shaw prefers to consider all 
cases of irregular uterine hemorrhage that are not secondari to obiious disease of 
the endometrium under the heading of metropathia ^ j Koba.k 

A La.rge Fatty Tu-vior of the Uteres John ^^'EBSTER Bride, J Obst & 
Gmaec Brit Emp 36 So 1929 

A 9 pound (4 Kg) oi-al tumor of the uterus which was removed under the 
impression that it was a fibromvoma is reported because of its raritv The patient 
w as a multipara aged 63, w hose chief complaint was se\ ere v aginal bleedinar 
occurring after the menopause The author concen es this tumor to hav e originated 
from a large fibroid 

A J Kob\k 

LiPOw\ OF Faleopiex Tube Sempoerao, Ztsclir f GvnaK 53 1123, 1929 

Bemgn nonepithelial tumors of tlie fallopian tube are rare The first lipoma 
was apparenth reported in 1921 since tliat time two others have been recorded 
The one reported bv the author occurred in a woman aged 52, and was a chance 
finding in tlie adnexa of a uterus removed for carcinoma The tumor was situated 
near the fimbriated end The fimbriae and ostium were normal The nodule was 
about the size of a cherrv sharplv delimited and encapsulated Its lipomatous 
character was evident in the gross Microscopicallv it was composed of adipose 
tissue, which was subdivided bv strands of fibrous tissue The tumor was subserous 
as was the case in the first Lpoma to be recorded, whereas the remaining two were 
submucous and polvpoid 

O T SCHE'LTZ 
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Fibrom\om^ of Fallopi\x TbBE A W Hochloff, Ztschr f G3'nak 53 
1125, 1929 

Dietrich, in 1926, A\as able to collect thirty-eight cases of fibromyoma of the 
fallopian tube The example recorded by Hochloff occurred in a woman, aged 35, 
who had complained of periodic attacks of pain in the right inguinal region for 
ten 3 ears The pain bore no relation to menstruation The last previous attack of 
pain before admission had lasted three days A mass the size of an apple could be 
palpated to the right of the uterus The preoperative diagnosis was C 3 ’^st of the 
0 %ar 3 At operation the proximal portion of the right tube, which formed the 
pedicle ot the tumor mass, was found twisted on itself The tumor, which was 
attached to the ampullar 3 portion of the tube, measured 7 by 5 by 6 cm and 
weighed 285 Gm It w^as composed of smooth muscle and fibrous tissue and was 
somewhat edematous from partial strangulation There was no sharp delimitation 
between the muscle of the tube wall and that of the tumor Most of the previously 
recorded fibrom 3 omas have arisen from the interstitial portion of the tube, only 
one other case of ampullar 3 tumor being noted by Dietrich The largest previously 
reported fibromyoma of the tube w'eighed 3,000 Gm n m c 


Hemorrhvges of the Lvrgf Arteries in Carcinoma or the Esophagus 
AND Stomach and Fusospirochaetal Infection K Wolkoff and 
W D ZiNSERLiNG, Ztschr f Krebsforsch 28 449, 1929 

In SIX cases of hemorrhage of the large arteries occurring in association with 
carcinoma of the esophagus or stomach, the vascular rupture was found to be 
caused not by tumor infiltration, but by gangrene caused by infection with associated 
fusiform bacilli and spirochetes -p- t;. 


Pathologic Chemistry and Physics 


J Krafka, Jr,J Biol Chem 


Endogexous Uric Acid and Hematopoiesis 
83 409, 1929 

The endogenous uric acid ma 3 ' arise from the extruded nuclei of the normo- 
blasts on the maturation of the erythrocytes More than 29 cc of red corpuscles 
are produced daih, in the normal man, together with about 29 Gm of extruded 
nuclear material The uric acid equivalent of the latter is 4 23 Gm , a quantity 
man 3 times larger than that excreted during maintenance on a punne-free diet 
The output of endogenous uric acid is greatly increased follownng severe hemor- 
rhage, reaching a maximum on the second da 3 ', just preceding the period of 
marked reticuloc 3 te increase Locke 


The Storage of Manganese and Copper in the Animal Body and Its 
Influence on Heaioglobin Building R W Titus and J S Hughes, 
J Biol Chem 83 463, 1929 

Both manganese and copper ma3f be essential supplements to iron in the v'ltal 
S3nthesis of hemoglobin Arthur Locke 


Bioaietra of Calcium, Inoragnic Phosphorus, Cholesterol, and Lecithin 
IN THE Blood of Rabbits Effects of a Malignant Tumor Alvin R 
H \RNES, J Exper Med 50 109, 1929 

Experiments are reported in w:hich it Avas showm that the calcium, inorganic 
phosphorus, cholesterol and lecithin in the blood of normal rabbits were influenced 
bv inoculation with a malignant tumor Animals in which death w'as due to tumor 
gave results on A\hich the followmig conclusions are based A marked increase 
in inorganic phosphorus of blood serum and cholesterol of whole blood follow'ed 
inoculation The ratios of cholesterol to calcium and lecithin to calcium increased 
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m trend, while the calcium to inorganic phosphorus, lecithin to cholesterol, and 
lecithin to inorganic phosphorus ratios showed a marked decrease in trend 1 le 
cholesterol-lecithm were all negatne 


AnTwriTj’?; .Summary 


The Ion Content of Gvstric Fluid E Schairee, Khn Wchnschr 8 1113, 
1929 

The human sastnc fluids contain appreciable amounts of K which calculated as 
Cl IS approvimately 114 per cent of the total chloride, and is not changed 
much during secretion in the same person With increasing acid secretion the 
Na content of the gastric fluids diminishes, and in hvpo-aciditv or anacidity it is 
proportionately markedly increased, the K content unchanged, and consequently 
the ratio Na to K is altered in favor of the Na In hypo-acidity and normal 
aciditj the neutral salt content in contrast to the ]\IC1 content is not appieciably 
diminished Author’s Summary 


The Ferment Activity of kluscun Tissue from a IiIummy or 3,000 Years 
Age E Sehrt, Khn Wchnschr 8 1177, 1929 

The macroscopic oxidase reaction with muscle tissue from a mummy of 3,000 
^ears age was strongly positive Author’s Summary 


The Electrolvte Content of Serum in Heart and Vascular Diseases 
J Teploff and A Koschewnikowa, Khn Wchnschr 8 1222, 1929 

In heart and vascular diseases without insufficiency of circulation there is no 
variation in the Ca content The K content usually is normal, sometimes it is 
increased, but the ratio K/Ca remains constant During cardiac decompensation 
in most patients there is a diminution of the Ca content as well as the Cl and 
the inorganic P The K content remains within the limits of normal On the 
appearance of cardiac insufficiencj especially with cardiosclerosis the relation 
between K and Ca in the serum varies from the normal and usually in an increase 

Authors’ Summarv 

The Reserve Albumin of the Liver K Paschkis, Khn Wchnschr 8 1293, 
1929 

Rats on a high albumin diet are particularly resistant to insulin The albumin 
granules of the liver disappear wnth large doses of insulin Epinephrine also 
decreases the reserve albumin Epinephrine and insulin combined have no effect 
on the reserve albumin Possibly these substances affect metabolism differently 
The reserve albumin is not influenced by thyroidin Thymic preparations seem 

to favor storage of albumin . , ^ 

Author s Summarv 


Microbiology and Parasitology 

Meningococcus Endocarditis H E MacMahon and E A Burkhardt Jr , 
Am J Path 5 197, 1929 

A case of meningococcus endocarditis is reported with the autopsy and bac- 
tenologic observations A brief discussion deals with the clinical, pathologic and 
bactenologic considerations of meningococcus endocarditis The literature is 
re\iewed 

Authors’ Summary 


A Case of Meningitis Due to Endomyces Capsulatus (Neav Species) 

Allan G Rew bridge, Carroll W Dodge and Theodore T Ayers 
Am J Path 5 349, 1929 aaers. 


The clinical record and autopsy observations in a case of meningitis due to 
ndomyccs capsulatus are reported The organism was not found in the spinal 
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fluid The morphologic and cultural characteristics of Endomyces capsulatiis are 
described The organism is pathogenic for mice but not for rabbits or guinea-pigs 

Authors’ Summarv 

The Preservation’ of Yellow Fever Virus W A Saw\er, W D M 
Lloyd and S F Kitchen, J Evper Med 50 1, 1929 

The virus of j’ellow feier ma}’ be preserved for at least 154 dajs m the blood or 
Iner tissue of infected monkej'S if the material is dried in a lacuum wdiile in the 
frozen state and kept in the refrigerator in sealed glass containers A gradual 
diminution of virulence is noticeable in the older specimens If infectious blood is 
dried in a vacuum at room temperature, instead of in the frozen state, and is stored 
in sealed containers in the refrigerator, the virus may survive as long as 155 days 
The virus may be presen ed for at least thirty dajs m liver kept continuous!} 
frozen Storage of blood or liver in 50 per cent glycerin in the refrigerator will 
usually keep the virus alne for sivty days and may do so for 100 days, but wnth 
the injection of the older material there is a marked tendency tow^ard lengthening 
of the incubation period and increase in the number of recoveries Yellow fever 
virus in citrated or clotted blood, when kept m the refrigerator, dies out rapidly 
In our experience the most satisfactory method of preserving strains of yellow 
fever virus in the laboratorv, consists of freezing and drvmg blood taken from a 
monkey on the first dai of an attack of experimental }ellow^ fever and storing the 
dry material m sealed glass tubes in a cold place Authors’ Summary 

Further Notes on the Filtration or the Virus of V'accima Hugh K 
Ward, J Exper Med 50 31, 1929 

An active filtrate can be obtained from vaccinia lesions b} grinding up the fresh 
tissue with glass fragments, emulsifying in hormone broth, centrifuging the 
emulsion and filtering the supernatant fluid through a Berkefeld V filter The 
sterile filtrate so obtained has been showm by comparative titration on rabbits to 
have about one sixteenth of the activity of the nonsterile emulsion used in vaccina- 
tion of human beings Centrifugation of such a filtrate show's a partial concentra- 
tion of the virus in the lowermost layer The virus survives for a long time, if 
the filtrate is kept near the freezing point, and probabl} w'lll survne indefinitely if 
kept frozen The addition of glvcenn is not necessar} 

Author’s Summary 

Attempts to Reproduce Rheumatic Fev'er in Animals Louis Gross, Leo 
Loew'e and Benjamin Eliasoph, J Exper Med 50 41, 1929 

Experiments haie been described in which we attempted to reproduce in animals 
the lesions characteristic of rheumatic fever in man A large number of animals 
representing se\en species was employed Among other materials streptococci 
isolated in pure culture from the blood of rheumatic patients (proved to be so by 
biopsy or by autopsy) as well as w'hole blood, plasma, serum, pericardial, pleural 
and hydrocele fluid, filtrates from tonsils, subcutaneous nodules, lymph nodes and 
nasopharyngeal washings obtained from such patients were used in a v'ariety of 
combinations and w'lth a number of procedures calculated to predispose the animal 
to the disease A discussion is giv'en of the criteria the fulfilment of which is 
essential for the establishment of the experimental production of rheumatic disease 
in animals Judged by these criteria, w'e hav’e failed to reproduce the disease This 
conclusion, w'e believe, holds true for all the work thus far reported in the literature 

Authors’ Sumviara 

On the Relation of Bacteria to So-Called “Cheviical Pneumonia ” A R 
Koontz and kl S Allen J Exper Med 50 67, 1929 

The question of a causal relation of the bacteria in gassed lungs to the pneu- 
monia present cannot be regarded as decided It mav be said that the appearance 



589 


ABSTRACTS FROM CORREKT LITERATURE 

of <^assed lungs m patients \\itli pneumonia is similar to that in pneumonia ot 
known bacterial origin In a few cases tlie t>pe of pneumonia found coincides with 
the reported cases of so-called “chemical pneumonia which is characterized b\ a 
preponderance of epithelial cells in the exudate Gassed lungs are not sterile but 
show highh waning numbers of bacteria The bacteria are not intracellular and 
are not present in large numbers in the majorit\ of cases The arguments for 
and agamst a causal relationship between the bacteria and the pneumonia ma^ be 
summarized Asrainst a causal relationship are (1) the earK appearance of 
pneumonia atter'" gassing (2) the occurrence ot pneumonia with small numbers 
of bacteria present and (3) tlie fact that tew bacteria are engulfed bj leukoci tes in 
gassed lungs whereas large numbers are present m the pneumonias in nongassed 
subjects and are conspicuoush intracellular In fa\or of a causal relationship are 
(1) the presence of bacteria in am numbers , (2) the picture of bronchopneumonia 
presented is similar to broncliopneumonia of known bacterial origin and (31 
pneumonias characterized bj large numbers of epithelial cells in the exudate 
(so-called “chemical pneumonia’) occur in animals that were ne\er gassed or 
subjected to other irritating substances in am wa\ Authors’ Summvrt 


Studies ox South Americux Yellow Fe\er Xelsov C 
Raymond C Shxxxox, J Exper Med 50 81, 1929 


Dams and 


Yellow fe\er Airus from M ihcstis has been inoculated into a South American 
monkc} (_Ccbiis macrocephahts) bj injection of blood and bj bites of intected 
mosquitoes The Ccbus does not deielop the clinical or pathologic signs of jellow 
fe\er Xer ertheless, the rarus persists in the Ccbus for a time as shown bj the 
tipical sjmptoms and lesions which deselop when the susceptible M iJicsus is 
inoculated from a Ccbus bj direct transfer of blood or bj mosquito (A aegypti) 
transmission Authors’ Summary 


The Role of Carbohadrates in Biological Oxidations and Reductions 
Experiaiexts with Pneumococcus Rexe Dubos, J Exper Med 50 143, 
1929 

The reducing pow er of plain broth cultures of pneumococcus is largeh dependent 
on the presence in the medium at the time when the reduction test is performed 
of certain metabolihes The washed cells of pneumococcus are able to reduce 
the various indicators of oxidation-reduction potentials m tlie presence of dextrose 
The relatne Aelocih of reduction of tliese indicators is determined b\ the number 
of cells used in the test, the concentration of the dAes and their position in the 
oxidation reduction scale Oxidized thiol compounds (glutathione, cjstine, oxidized 
thioghcolhc acid) are likewise rapidh reduced bj dextrose m the presence of 
washed cells ot pneumococcus This pneumococcus-dextrose si stem is able to form 
peroxide under aerobic conditions These substances which form peroxide in the 
presence of pneumococcus cells are also the ones which Cole found to be actne 
in changing hemoglobin into methemoglobin under the same conditions The 
power of washed cells of pneumococcus to reduce methjlene blue m the presence 
of dextrose is dependent on at least two constituents one which can be readih 
remOAed from the cell bj aa ashing Sugar-free meat infusion aaiII function instead 
of it The other is inactnated more sIoaaIa bj the process of aa ashing and is 
destroAed bj heating for ten minutes at 55 C The interreaction betiAeen the 
dextrose and the cell seems to result m a fundamental reaction in AAhich one 
molecule of dextrose becomes able to reduce rapidh one molecule of inethAlene 
blue The existence of side-reactions often obscures this ratio The significance 
of these obserA-ations is considered in relation to the nature and meciianism of the 
“actiA-ation” of metabolites, the preparation of SAuthetic mediums, the phenomena 
of growth and the meaning of the expression “reducing power of a bacterial 
culture ’’ 

Author’s Sumaiary 
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Persistence or Living Cells i\ Maitland s Medium for the Cultivation 
OF Vaccine Virus T M Rivers, E H\agen and R S Muckenfuss, 
J ENper Med 50 181, 1929 


Cells sur\ive for at least five da 5 S and at times are capable of multiplj'ing in 
a iniNture of serum and Tjrode’s solution used by Maitland for the cultivation 


m vitro of raceme virus 


Authors’ Summary 


A Studi of Pneumonia in a Rural Arev in Southern Alabvma W G 
Smillie and E L Caldivell, J ENper Med 50 233, 1929 


Pneumococcus t 3 pe IV of low virulence was the prevailing organism in fifty- 
eight cases of pneumonia studied in southern Alabama FiNed tj'pes of pneumococci 
were not common Pneumonia was more prev'alent in children from 5 to 15 j^ears 
of age than in adults As a rule, the disease ran a mild course In most of the 
cases of pneumonia the patients gav'e a definite history of an acute cold antedating 
the attack of pneumonia by a period of from five to eight daj^s Exposure alone 
did not seem to predispose to pneumonia, but those with an acute cold who were 
exposed to chilling of the bod}" surface frequently developed pneumonia There 
vv'ere sev'cn ‘ family epidemics” of pneumonia In each instance there was a family 
epidemic of colds antedating the pneumonia The pneumococcus was found in 
large numbers in the nasopharynx of those suffering from colds as well as in the 
pneumonia patients The epidemiolog> of pneumonia in the pioneer days of 
American historj" has many points in common with the epidemiology of pneumonia 
m a rural isolated area in southern Alabama today This suggests that the crowded 
conditions and frequent contracts of modern citj life have built up a communitj" 


resistance to avirulent strains of pneumococci 


Authors’ Summary 


Dissociation of Hog Bacillus C P Li, Exper Aled 50 245 and 255, 1929 

Four forms of the hog cholera bacillus are described, namely the “normal” 
type strain, ana three variants 


The Effect of Cataphoresis on Poliomyelitis Virus P K Olitsky, 
C P Rhovds and P H Long, J Exper Aled 50 273, 1929 

Under ordinarj conditions of hv'drogen ion concentration the v’lrus of polio- 
mvelitis, as such, or associated with particles in fine suspensions, migrates m an 
electrical field to the anode It follows that the virus bears an electronegative 
charge Bj means of cataphoresis, the virus can be recovered from a nonmfective 
mixture of virus and specific immune serum Bj" the same means it is possible to 
reveal the presence of v'lrus in the central nervous system of a monkey which 
has recov'ered from the active stage of experimental poliomyelitis 

Authors’ Summary 

Adaptation of AIvstitis Streptococci to AIilk F S Jones and H S 
Simms, J Exper Aled 50 279, 1929 

The data here presented indicate that the inhibitor}" principle affecting the 
growth of stroptocQcci in milk is not greatl} utilized during the lag phase, and 
that the abrupt termination of lag is not due to the utilization of the principle 
The} further indicate that the sudden beginning of growth cannot be ascribed 
to a resistant t}pe of streptococcus present in the culture from the first, but to 
an adaptation occurring during the leg phase The addition of large numbers of 
dead or living streptococci to milk, for limited periods, fails to dimmish appreciably 
the inhibitor} principle Authors’ Summary 



591 


ABSIRACTS FROM CURRENl IJILRAIURL 

The ErrECT op Extracts or Organs on the IxrncriNG Power or Vvccine 
Virus F Duran-Re\nals, J Exper Med 50 327, 1929 

Brain and testicle tissue from immune rabbits brought in contact with the 
Levaditi or Noguchi strains of vaccine virus will fix or inactivate the virus 
Extracts of normal testicles from susceptible animals enhance to an extraordinary 
degree the mfectivity of both the neuro and the dermal strains of vaccine virus The 
Noguchi virus is not affected by testicle extracts when injected into the skin, but 
kidney extract has a definite enhancing power on the strain when injected into either 
skm or testicle The effect of tissue extracts seems to be on the cells of the host 
rather than on the virus This is indicated by the fact that virus injected intraven- 
ously localizes most readily man area of skin previously injected with testicle extract 
Furthermore an enhanced lesion results if the virus is injected into an area as long 
as three days after the area has been injected with testicle extract The augmenting 
substance of the tissue extracts is little affected by high dilutions, passes through 
a Berkefeld V candle and is carried down with the proteins precipitated by weak 
acids Rabbits with enhanced lesions show general symptoms and about 25 per cent 
die w'lth generalized vaccinia Kidney, and probablv skin, brain and liver extracts 
possess enhancing properties, but to a much less degree than the testicle On 
the other hand, spleen, blood and probabK lymph nodes and bone marrow not 
only fail to produce enhancement, but actuallj restrain or even suppress entirely 
the vaccinal skin infection Author’s Summary 

A Study of the Generalization of Vaccine Virus prom Enhanced Skin 
Lesions Fred AY Stew'art and F Duryn-Reynat s, J Exper Med 
50 341, 1929 

Rabbits bearing intensive skin lesions resulting from the intracutaneous injection 
of neurovirus plus testicular extract show typical histologic alterations in the 
gonads, suprarenal glands, liver, spleen, lung, Ivmph nodes and bone marrow 
Similar but less ividespread alterations are found after intravenous injection of 
neurovirus Although testicle extract injected intracutaneously with neurovirus 
has a marked enhancing action on the activity of the latter, the same mixture 
injected intravenously yields no sign of any such enhancement The significance 
of these observations as regards the question of the ectodermotropism of vaccine 
virus IS discussed, and the doctrine of specific organ affinites is considered 

Authors’ Summary 

Paralysis in Guinea-Pigs by the Tubercle Bacillus Paul A Lewhs 
and Richard E Shope, J Exper Med 50 365, 1929 

AVhen a strain of human tuberculosis was carried from guinea-pig to guinea- 
pig by intracerebral inoculation, the bacillus of tuberculosis could be readily 
recovered in the semisohd Leptospua medium of Noguchi simply modified by 
the substitution of guinea-pig for rabbit serum Whether even this modification 
is required remains to be determined The tubercle bacillus in these cultures and 
possiblv in the nerve tissue as well differed from the classic type in that it was 
less acid-fast and lacking m alcohol fastness However, it retained the Gram 
stain as modified by Much Staining reactions, as this culture of the tubercle 
bacillus shows, are not absolute qualities but are variable with conditions, a con- 
sideration which it may be important to recognize Efforts to define these con- 
ditions more precisely are likely to be productive * , ^ 

Authors Summary 

Lecithin and Streptococcal Hemolysin J Gordon and F R Stansfield 
Bnt J Exper Path 10 191, 1929 

Lecithin added to cultures of hemoljtic streptococci neutralizes the hemolytic 
activitj Treatment with ligroine does not remove or destroy hemolysin The 
hemobtic activity of streptococcal cultures cannot be restored by treatment with 
a lecithin solvent (ligroine) after it has once been destroyed by addition of lecithin 

Authors’ Summyry 
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Notes o^ Infectioos Mwcaiatosis of RiVSBixs G M Findlay, Bnt T 
Exper Path 10 214, 1929 

The symptoms and pathologic changes in infectious mvxoniatosis of rabbits 
are described In the connectne tissue cells of the lesions certain minute granules 
are present which ina\ possibh represent the actual Mrus 

Althor’s Summaet 


On the Antibacterial Action of Cultures of a Penicillium, with 
Special Reference to Their Use in the Isolation of B Influenzae 
Alexander Fleming, Bnt J Exper Path 10 226, 1929 


A certain type of Pemcilhitm produces m culture a powerful antibacterial sub- 
stance The antibacterial power of the culture reaches its maximum in about 
seven da 3 's at 20 C and after ten da 3 '’s diminishes until it has almost disappeared 
in four weeks The best medium found for the production of the antibacterial 
substance has been ordinar 3 ' nutrient broth The active agent is readily filtrable 
and the name “penicillin” has been given to filtrates of broth cultures of the mold 
Penicillin loses most of its pow er after from ten to fourteen da 3 s at room tempera- 
ture but can be preser\ed longer by neutralization The active agent is not 
destroyed by boiling for a few minutes, but m alkaline solution boiling for one 
hour markedly reduces the power Autoclaving for twenty minutes at 115 C 
practically destroys it It is soluble m alcohol but not in ether or chloroform 
The action is marked on the p 3 mgenic cocci and the diphtheria group of bacilli 
Many bacteria are insensitive, eg the coli-typhoid group, the influenza-bacillus 
group and the enterococcus Penicillin is nontoxic to animals m enormous doses 
and IS nomrritant It does not interfere with leukoc 3 tic function to a greater 
degree than does ordinary broth It is suggested that it may be an efficient anti- 
septic for application to, or injection into, areas infected with microbes sensitne 


to penicillin The use of penicillin on culture plates renders obvious man% bacterial 
inhibitions w'hich are not evident m ordinar 3 cultures Its lalue as an aid to the 


isolation of B iiiflueimae has been demonstrated 


Author’s Summary 


Criticism of Ranke’s Teaching of the Stages in Tuberculosis, Partic- 
ularly or Ranke’s Secondary Stage W Bluyienberg, Beitr z klin 
d tuberk 71 385, 1929 


This paper is primariF a rather violentl 3 ' polemic criticism of Ranke’s concepts 
The refutation of Ranke s w ork is, m part, of a highly theoretical nature and 
unsuitable for reproduction in a short abstract The author’s points of view are 
supported 63 ^ observations at autopsy in a rather large number of cases, some of 
which are reported in detail The conclusions are that Ranke’s teachings are w^ong 


in toto, and that it is impossible to differentiate larious stages in the development 


of tuberculosis 


Max Pinner 


Phthisis or the Subplelral Lyyiph Nodes F Schmoe, Beitr z klin d 
Tuberk 71 449, 1929 


Subpleural bmph nodes constitute, normaIl3% an important connecting link 
between the superficial and the deep l3"mphatic S3 stem of the lung On account of 
their location, the3’’ plaY an important role, both m aerogenous and hematogenous 
propagation of tubercle bacilli Subpleural 13'mph nodes, in the vicinity of priman 
foci, maY" become infected and present, then, the picture Yvhich is knoYvn in the 
primar3 complex of hmph glands These glands, hoYY’eYer, become much more 
frequenth imolved if a hematogenous spread occurs subsequent to the primari 
infection, that is in endogenous reinfection In such cases, these lymph glands 
present the histologic picture YYhich is characteristic for reinfection foci The 
subpleural l3mph glands protect the greater circulation from hematogenous infec- 
tion It is pointed out that tuberculous scars in these hmph nodes are sometimes 


the onl3 demonstrable reinfection foci 


Max Pinner 
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Perifocal Hemorrhages in Tuberculosis L Simonson, Beitr z klin d 
Tuberk 71 467, 1929 

In four cases of tuberculosis, in different organs, hemorrhages in the immediate 
vicinity of tuberculous foci are reported Thej’’ arc probably the result of several 
factors, such as stasis, specific toNins and allergy Max Pinner 

A Case or Sepsis Tuberculosa Gravissima (Avian Tubercui osis?) 
M Duggi , Beitr z klin d Tuberk 71 538, 1929 

A woman, aged 65, died three days after admission and eleven days after the 
onset of clinical symptoms The symptomatology was of such a nature that 
typhoid fever was diagnosed, although serologic and bacteriologic tests were 
negative At autopsy, many tumoi-hke nodules were found scattered throughout 
the spleen and liver The mesenteric and bronchial lymph nodes were much 
enlarged There were many emboli in the smaller branches of the pulmonary 
artery Histologically, it was found that all the nodules consisted of focal necroses 
which contained large numbers of acid-fast rods Microscopic foci of similar 
nature were found m the stomach and in the ileum 1 he organism was apparently 
avirulent for guinea-pigs and mice They grew much faster than human tubercle 
bacilli Although the organism was not definitely identified, it is concluded that 
It must have been a tubercle bacillus of the avian type Max Pinner 

The Problem oi Bartonella Infeciion of R\ts E Lauda and F Marcus, 
Centralbl f Bakteriol 107 104, 1928 

The authors discuss the problem as to the nature of the virus concerned in the 
infectious anemia of rats, and conclude from their experiments in which various 
drugs causing hemolysis were used that the so-called BaitoncUa bodies are not 
degeneration products but arc probably organisms as claimed by M Mayer 

Paul R Cannon 

The Mechanism of Trichina Infection Juiian H Lewis, Centralbl f 
Bakteriol 107 114, 1928 

Lewis shows that the poorer muscles are in glycogen the greater the invasion 
by Tuchinae Guinea-pigs injected frcqueiitlj' with insulin and then infected 
showed a much heavier infestation with TitcJmwe than did the normal controls 
Conversely, dextrose feeding of such animals favored a lighter infestation The 
author believes that the organotherapy of ruclutiac is best explained by some 
chemotactic substance resulting from the catabolism of glycogen 

Paui R Cannon 

The Reaction or Varioia Vaccine-Virus in Tissue Cuiture. E Haagen, 
Centralbl f Bakteriol 109 31, 1928 

Vaccine virus in rabbit-testis tissue culture developed well provided it was 
freshly explanted every four or five days Ihe virulence of the virus cultivated 
in this manner for eight months thiough thirty-seven passages remained for the 
most part unchanged, and in a few cases, even, increased 

Paul R Cannon 

The Influence of Jensen Sarcoma on iiii Infectious Anemia of Rats 
W Kikuth, Centralbl f Bakteriol 109 51, 1928 

Kikuth attempted to confirm the observations of Hirschfeld and Tinozzi that, 
in rats in which Jensen sarcomas were implanted, splenectomy led to less serious 
effects from the development of BaitoncUa anemia The latter observers suggested 
that the tumors either secreted protective substances against the agent of the 
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anemia, or stimulated the reticulo-endotheiial sj'stem m some manner Nine rats 

were injected with Jensen sarcoma and later splenectomized Nine normal rats 

served as controls All of the rats wuth tumor developed Bai tonclla anemia, 

although the death rate w'as not so rapid as in the controls Kikuth concluded 

that the somewhat less marked susceptibility of the rats injected wuth sarcoma 

to the development of the anemia followung splenectomy is best explained by the 

fact that m these animals there is more stimulation of the bone marrow and more 

blood regeneration than in normal animals As a result, the development of the 

bartonella virus is somewhat restrained r>.,„ 

rAUL K Cannon 


The Role of Bed-Bugs (Cimex lectularius) and Ticks (Ornithodorus 
moubxta) in the Transmission of Anthrax H P Rosen holz and 
O W Ow'Sjannikowa, Centralbl i Bakteriol 110 160, 1929 

The bite of bed bugs and ticks which had been infected wuth anthrax bacilli 
caused no infection in white mice In some insects, however, anthrax infection 
persisted m the gastro-intestmal tract for as long as one month The feeding of 
such insects with blood from anthrax-sick animals led to the passage of anthrax 
bacilli into the body cavity where the organisms multiplied In the dead bodies 
of such insects the anthrax bacilli remained alive for as long as six months 

Paul R Cannon 

Hndrogen Ion Concentration in the Blood of Tuberculous Rabbits 
H Zain, Ztschr f Tuberk 53 215, 1929 

The pn values m the blood of tuberculous rabbits are wuthin the limits of 
normal variation This is true for both slightly and severely diseased animals 
Only occasionally are values found w'hich are slightly below' the normal 

Max Pinner 


End-Results in Metal Salt Therapv in Tuberculosis in Rabbits L E 
Walbum, Ztschr f Tuberk 53 292, 1929 

In all these experiments w'hich cover a period from 1925 to 1929, rabbits 
w'cre infected with 0 0001 mg of bovine bacilli intravenously The treatment with 
the various salts was started thirtv-three days after the infection, that is at a 
period at w'hich the tuberculous disease was fairly w'ell advanced Forty-tw'o 
different metals w'ere examined, but only two were found namely', cadmium and 
manganese, which had a definite and specific therapeutic action Eight other ones 
(cerium, barium, aluminum, lanthan, molybdene, platinum, nickel and samarium) 
had a weak therapeutic action All the other ones remained w'lthout influence 
on the development of tuberculosis Max Pinner 


The Fate of B C G in the Organisvi W A Lubarski, Ztschr f Tuberk 
53 427, 1929 

After the injection of 5 mg of B C G into guinea-pigs, acid-fast organisms 
could be demonstrated for from six to eight months Bacteriolysis w'as not 
observ'ed The organisms disappear after decomposing into granules and by excre- 
tion through the intestinal canal This indicates that rev'accination in children 
should be done after one year Max Pinner 

The Resistance of Tubercle Bacilii Against External Injuries R 
Bielinc, Ztschr f Tuberk 53 512, 1929 

A rather dense but homogenous suspension of tubercle bacilli was kept in water 
of 70 degrees for one-half hour, and was kept twice in boiling water for one-half 
hour, then 0 5 per cent phenol was added Five guinea-pigs received 1 cc sub- 
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cutaneously on three successive daj's One of these five guinea-pigs developed 
tuberculin allergv and was killed ten weeks after the injection Its Ijnnph glands 
were much enlarged but not caseated Tubercle bacilli could not be denionstrated 
in the 'Elands Two other guinea-pigs were injected with the lymph glands and 
the spleen of the first animal The animal injected with the material from the 
lymph glands developed generalired tuberculosis In a second experiment, it was 
found that some tubercle bacilli remained alne, although with much lowered 
virulence, after the following treatment Broth cultures were kept fifteen minutes 
m the autoclave at 102 degrees Aftei this, they were heated to from 70 to 80 
degrees for at least six hours Ihe bacillary mass was filtered off and kept 
in 70 per cent alcohol for several months These expeiinients would indicate a 
much higher degree of resistance in tubercle bacilli than that usually reported, 
and they show the importance of testing more than one animal, m order to piove 
the effectiveness of sterilization procedures Pinnlr 

Fungi as the Cause or Abortion in Cattle H C Bendixen and N Plum, 
Acta path et microbiol Scandinav 6 252, 1929 

Seventeen cases of abortion m cows were studied and cultures made from the 
placentae Aspo gilhis Jiiiiiigatiif -was isolated m eight cases, Absidta lamosa m 
two cases and both organisms in the remaining seven When both organisms 
were isolated, it is highly probable that only one was the causatue agent and that 
the other was present as the result of contamination after birth Microscopicallj , 
the hyphae were found m the placental tissue where they had caused widespread 
necrosis and considerable exudation Macroscopically the cotj ledons were composed 
of a yellowish-gray or brownish necrotic tissue, which is characteristic of the 
disease Five pregnant cows were injected intravenously with the spores or 
conidia of the organisms, and in all cases the same pathologic changes occurred 
in the placentae as were found following the natural disease 

Immunology 

Experimental Peritonitis axd Peritoneal Immunity S F Herrmann, 
Arch Surg 18 2202, 1929 

The author conducted several experiments in an attempt to pioduce a peritoneal 
immunity to infection, chiefly of B coh and of stieptococci Intraperitoneal injec- 
tion of colon bacilli was carried out, and some degree of resistance to infection 
from feces was obtained Intraperitoneal injection of a vaccine of streptococci and 
colon bacilli was also carried out, mainly on rabbits, and 80 per cent of the rabbits 
so immunized survived infection fiom fecal soiling of the peritoneal cavitj It 
was seen that the protection was due to local immunization, because rabbits injected 
with the same vaccine subcutaneouslj were not so protected The author was 
able to show a high degree of positive blood cultures m rabbits dying of peri- 
tonitis There was a much higher number of positive blood cultures m those 
in which peritonitis did not develop after soiling of the peritoneal cavity by fecal 
contents, indicating that the reaction of the peritoneum, or m other words, the 
development of peritonitis, constitutes a local defense mechanism 

N Enzer 

The Effect of Repeated Injections or Epinephrine on the Hemolysin- 
Formation IN SuPRARENALECTOMIZED RaTS Da\ ID PeRLA and T 
Marmorston-Gottesman, J Exper Med 50 87, 1929 

Epinephrine diluted with physiologic salt solution or with isotonic dextrose 
solutions and injected in amounts of 0 2 mg per kilogram of body wemht twice 
daily into suprarenalectomized rats raises their antibody-forming capacity This 
result is not entirely dependent on the effect of the diluting fluid 

Authors’ Summyry 
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IM■MlJ^OLOGICAL StLDIFS IN RELATION TO THE SUPRARENAL Gl-^ND J 

Marmorston-Gottesaian and David Perla, J E\per Med 50 93, 1929 

Suprarenalectoniy is followed by a disturbance in the antibody-forming 
mechanism of the body The suprarenal gland plays a role in the water metabolism 
of the tissues Restoration of the water exchange m the tissues to a normal level 
IS sufficient to raise the antibody-forming capacity to normal 

Authors’ Summary 


The Production and Titration of Potent Horse Antipneumotomn 
Julia T Parker and Mara Van S McCoa, J Exper Med 50 103, 1929 


The serum of horses immunized AVith increasing doses of certain anaerobically 
produced autolysates of pneumococci contain potent neutralizing antibodies for the 
pneumotoxin The method for the in AUtro titration of these horse antipneumotoxic 


serums is gn^en 


Authors’ Suaimara 


Effect of \nti-Autolasate Sera on Pneumococcus Pneuaionia in Guinea 
Pigs Julia T Parker, J Exper Med 50 161, 1929 


Antipneumotoxic serums prepared in rabbits or horses by immunization with 
sterile filtrates of the pneumotoxin, under certain conditions protect against the 
pneumonia caused by the intratracheal injections of mixtures of living pneumococci 
and toxic autolj sates The protection against the development of pneumonia is 
heterologous, at least as regards t} pe I Type 2, an anti-autolj'sate serum prepared 
by the immunization AVith a pneumotoxin from one type of pneumococcus will prevent 
the deielopment of pneumonia caused b> the injection of pneumococci and autolysate 
trom another type Certain anti pneumococcus horse serums used in the treatment 
ot pneumonia in man, contain either no heterologous pneumonia-preventing anti- 
bodies or slight amounts only These serums, however, protect against the pneu- 
monia produced bj injections of pneumococci and pneumotoxin of the homologous 
strain, the degree of protection depending on the amount of specific protective 
substances such serums contain Antipneumotoxic serums produced in rabbits or 
horses by the injection of sterile Berkefeld filtrates of the toxic autolysates contain 


no pneumococcus specific protectne substances 


Author’s Summara 


Relation of Vaccinal Imaiunity to the Persistence of the Virus in 
Rabbits Peter K Olitsky and Pfrrin H Long, J Exper Aled 50 263, 
1929 

Ba means of cataphoresis A^accine Aurus can be obtained from suspensions of 
tissue AA'hich are inactne bj-^ the usual tests of animal inoculation Active Aurus 
can be obtained bA cataphoresis from the tissues of rabbits long recovered from 
the effects of cutaneous Aacc nation EAudence is brought forAvard Avhich suggests 
that immunity in a virus disease, such as A'accinia, may be linked Avith the per- 
sistence m the bodj of living virus Authors’ Summary 

The Reaioa'^al of Agglutinin from Sensitized AIotile Bacteria John B 
Nelson, J Exper l^Ied 50 377, 1929 

The salt-free AA^ater AAashmgs ot a sensitized motile bacterium {B act try eke) 
AACre found to cause a floccular agglutination in the presence of both AAffiole and 
deflagellated antigen EAidence AA'as presented that the AA'ater Avashings AAhen salt- 
free contained flagella and flagellar agglutinin and that clumping occurred on the 
addition ot saline The floccular reaction in the presence of deflagellated bacteria 
AAas regarded as the agglutination of flagella present in the AAashmgs In the 
presence of AAhole bacteria, hoAA'eA'er, actual bacterial agglutination resulted 

Author’s Suaimary 
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On Isoaggi utinin Rr\CTioNS or Human Blood Other Than Those 
Defining the Blood Groups K Landsteiner and Philip Levine, 
J Immunol 17 1, 1929 

A study was undertaken on the occurrence of atypical iso-agglutinm reactions 
of human blood Such a technic was purposely chosen as would detect serums 
of even slight activitj In this way rather numerous irregular reactions were 
found in a material obtained from patients with mental diseases Most of the 
reactions observed mav be put under the heading of cold agglutination, that is, the 
serums are active only at low temperature and give weak agglutination at room 
temperature (20 degrees) A smaller number of serums (about 3 per cent) con- 
tained agglutinins of a tvpe intermediate between cold agglutinins and typical 
iso-agglutinms since their reactions were distinctly noticeable also under the usual 
conditions of blood grouping In all of the cases with at>picall\ reacting serums 
the blood cells showed no abnormal behavior and could readily be grouped Also 
the grouping of the serums was not mtcrefered with by the presence of the irregular 
agglutinins Hence the irregularities are superimposed on the much moie prom- 
inent group properties, and are not m conflict with the scheme of the four blood 
gioups, the useiulness of which cannot be questioned (Thomsen) With regard 
to the practice of transfusions, it may be stated that m several instances in which 
the serum of the recipient contained irregular agglutinins for the blood of the 
donor no untoward symptoms were observed Seveial serums of groups O, A 
and B, desciibed, had agglutinins which were similar with regard to their specificity 
In groups A and AB two types of agglutinins were found specific in general 
for cells of one or the other subgroup of group A , those agglutinating blood AA- 
showed m addition a specific action on cells of group O (Schiff) The properties 
of these serums demonstrate again definitely the existence of subgroups m group A, 
a distinction hardlv significant at present foi practical pin poses The results with 
the abnormal agglutinins of human serums give further support to the conclusion 
that there exists a great number of individual difierences of human blood 

Authors’ Summarv 


The SPEciriciTY or kl-vMMALiAN Spermatozoa, with Especial Reference 
TO Electrophoresis as a Means of Seroi ogical Differentiation 
Stuart Mudd and Emilv B H Mudd, J Immunol 17 39, 1929 


Spermatozoa of man, rat, gumea-pig, bull and ram injected into rabbits induce 
the production of antibodies which are species specific Cross reactions occur 
between bull and ram spermatozoa and their corresponding antiserums Incon- 
clusive evidence is found of cross reaction between antiram sperm serums and 
guinea-pig spermatozoa Electrophoresis, in spite of technical difficulties in 
working with spermatozoa, is found to be an adequate means of making these 
serologic differentiations In confirmation of other investigators, antirabbit sperm 
antibodies have been induced by intravenous injection of rabbit spermatozoa into 
rabbits klammalian spermatozoa therefore possess both species and tissue 
specificity , , ^ 

Authors Summarv 


Thf Reaction or the White Blood Cells to Specific Precipitvtes 
H W Cromwell and J A Centeno, J Immunol 17 53, 1929 

When fresh normal citrated blood is mixed wuth a protein and its specific 
antibody, the polymorphoiiuclears, lymphocjtes and mononuclears become strikingly 
vacuolated This vacuolation is definitely associated with the product of the 
antigen-antibody reaction since it does not occur if the precipitate is removed 
before the whole blood is added, and the reaction does occur when the whole 
blood is added to the thoroughly washed precipitate suspension Nonspecific 
particulate matter, as heat-coagulated protein, collodion particles and charcoal 
particles, does not stimulate the reaction Phagocytosis of sensitized B fvp/tosiis 
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and pneumococcus bA the same tjpes of cells has been observed with marked 
^acuolatlon of the pob morphonuclears and mononuclears The vacuolation appears 
more slowW than with the specific precipitate and seems not to occur m the 
lymphoc 3 des It is considered that the specific precipitate is probably phagocytosed 
and that the vacuoles are associated m some manner with its subsequent digestion 
These observations are significant m pointing out the probable importance of 
phagocjtosis in determining the fate of the specific precipitate in vno 

Authors’ Sumaiarv 

The SIGM^IC•\^CE of Brucella Abortus Agglutimls in Human Serum 
C ]\I Carpenter, Ruth Boak and O D Chapman, J Immunol 17 65, 
1929 

Agglutination tests for evidence of B abo) luf infection on the serum collected 
from 4,050 Wassermann samples in Sjmacuse, N Y , showed 7 3 per cent to contain 
abortus agglutinins An examination of 955 similar samples of serum collected 
m New York Citj' showed 2 4 per cent to agglutinate a B aboitus antigen 
B aboi fus agglutinins could not be demonstrated in the serum from adults who 
had been drinking pasteurized milk containing such antibodies Evidence is sub- 
mitted to indicate that B aboitus agglutinins in the blood serum are a result of 
an active production bv”^ the living organism vv'hich has invaded the tissues of the 
bodv B aboitus agglutinins may disappear from human serums slovvdv One 
serum titer was 1 405 tvv'o years after apparent recovery from undulant fevar 
Because of the variable antigenic properties of certain strains of B aboitu<; no 
specific serum titer can be established as diagnostic of undulant fever 

Authors’ Summarv 

Relationship of Schultz-Charlton Reaction and Serum Dilution 
Margaret E Wilie, J Infect Dis 45 1, 1929 

The blanching power of a given serum is not directly proportionate to its 
dilution or concentration With dilute solutions the results are unreliable, although 
positive results mav occasionally be obtained In practice it is inadvisable to use 
a dilution higher than 1 100 If the serum is diluted, it matters little wdiether 
the strength used is 1 10 or 1 100 The most accurate results are given bj' 
undiluted serum 

The time mverv^al between the initial injection and the appearance of blanching 
varies within wide limits from one to forty-eight hours 

The Schultz-Charlton technic cannot be regarded as ev'en a rough method of 
estimating the potenc 3 of a serum Author’s Summarv 

Effect of Heating Syphilitic Serum and Its Protein Fractions on Pre- 
cipitation Reaction !M Nishio, J Infect Dis 45 148, 1929 

Globulin from S 3 philitic serum, vv’hether unheated or heated for thirty minutes 
at 56 C, gives precipitation results with the Kahn test, similar to those given by 
the same S 3 'philitic serum after heating for thirty minutes at 56 C 

Unheated albumin from syphilitic serum prev'ents or reduces precipitation given 
b 3 the globulin This property is not manifested when the albumin is heated for 
thirtv minutes at 56 C 

The protection to precipitation exerted by unheated albumin appears to be an 
inverse function of the concentration of the reacting substances of the serum 

‘‘"d Author’s Summary 

Studies in A.ntirabifs Ivimunization G Stuart and K S Krikorian, 
J Hvg 29 1, 1929 

Statistical evidence and animal experiment have alike proved carbohzed 
killed anti rabies vaccine to be of undoubted efficac 3 in both pre-mfectional and 





599 


ABSTRACTS FROM CURRENT LITERATURE 

postinfectional treatment Statistical evidence is furnished by tlie results of treat- 
ment of 90,000 patients, while experimental proof rests partly on the resistance 
shown by immunized animals to artificial infections with street virus, and partly 
on an estimation of degree and duration of rabicidal properties in their serums 
The Bordet-Gengou reaction is of no value as a qualitative or quantitatue 
test for the estimation of antirabies immunity 

The efficacy of killed carbohzed vaccine and probably of other antirabies 
vaccines is largely dependent on the concentration of the dosage and the period 
within which it is administered Better results follow the giving of small doses 
over a number of days than the giving of larger doses over a shorter period 
It IS impossible to reduce below a certain limit the time over which the total 
quantity of vaccine ordinarily sufficient for complete immunization can be usefully 
administered 

The effect on rabbits of the subcutaneous injection of freshly fixed virus 

15 dependent on the quantity of virus introduced and on the duration of its period 

of administration Few inoculations are more likely to cause death than several 
repeated inoculations ordinarily confer immunity Immunity thus acquired must 
have been produced within eleven or twelve dajs Authors’ Summar\ 

Fatal Reaction trom Transfusion or Blood L J Witts, Lancet 1 1297, 
1929 

An instance is reported of death from “hemoglobin infarction of the kidneys" 
following transfusion The preliminary test-grouping and cross-agglutination did 
not indicate any incompatibility on the part of donor and recipient 

Investigation Concerning the Bi ood Groups or Horses S Schermer, 
Ztsclir f Immunitatsforsch u exper Therap 58 130, 1928 

Iso-agglutinms were found which showed two different blood corpuscle and 
two corresponding serum properties They occurred in four combinations In 

16 per cent of fifty horses examined the blood could not be placed in any of these 
groups Their blood gave reactions which, with only two known factors, could 
not be worked out 

The agglutinins of horse blood are weak, and the author states that con- 
sequently it IS not always possible to estimate the blood group of a horse He 
also states that with the knowledge of blood groups race differences are 
determinable ^ ^ , 

Roy C Avery 

The Technic of the Rieckenberg-Brussin Reaction W P Jakimow, 
Ztschr f Immunitatsforsch u exper Therap 58 413, 1928 

The adhesive power of the immune bodies is strengthened by addition of a 
drop of normal citrated blood The serum of rats and rabbits immunized with 
killed cultures of 6' i eciu rentis, exhibited the adhesion phenomenon, m like manner 
as the serum from animals that have recovered from infection Plasma and serum 
from an animal infected with a strain contains immune bodies not only against that 
strain but also against the original strain Antibodies (thrombocytobarin) producing 
the adhesion phenomenon can be transferred passively to healthy animals 

Roy C Avery 

The Function or the Reticulo-Endothelial Svstem in Chemothera- 
peutic Action and Its Independence of the Protective Function 
I L Kritschewski, Ztschr f Immunitatsforsch u exper Therap 59 1 
1928 

An unrecognized function of the reticulo-endothelial svstem is described in 
earlier papers hy the author and by Meersohn This function determines the 
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curative action of chemical preparations and rests on the capacity of these cells 
to absorb the therapeutic agent and to release it gradually to the blood stream 
In splenectomized animals, the chemotherapeutic effect is stronger if the arsenical 
preparation is used with 6 per cent agar instead of physiologic salt solution because 
the subcutaneously injected agar is supposedly similar in its action to the spleen, 
111 that it absorbs the chemical preparation and only gradually releases it to 


the blood 


Roy C Avery 


Immomzatioj. of Apes with BCG F Gerlach and R Kraus, Ztschr f 
Immunitatsforsch u exper Therap 59 306, 1929 


The subcutaneous injection of from thirty to fifty mg of Bilie Calmette Guerin 
strain was tolerated well by apes without injury The animals possessed an 
immunity against subsequent tuberculous infections of both the bovine and the 
human tj'pes Seven control apes showed typical progressive tubercular lesions 
at the point of inoculation, while ten immune apes, treated subcutaneously with 
BCG were able to withstand a virulent infection and showed no lesions 


The authors believe not only that progressive tubercular lesions produced bj 
\irulent and pathogenic strains give rise to immunitj against infection, as pre- 
viously thought, but also that attenuated, tuberculogemc but not pathogenic bacilli 
which produce a local benign lesion can give rise to immunity against virulent 


strains of the human and bovine type 


Roy C Avery 


The Compliment Content in Serum of Guinea-Pigs Fed Acid and 
Alkaline Foodstuffs W E Hilgers and H Zain, Ztschr f Immunitats- 
forsch u exper Therap 59 517, 1928 


The compliment content in serum from guinea-pigs which are fed alkaline or 
acid diet in such a manner that they do not lose weight, shows no difference capable 
of proof when contrasted with normally fed animals of equal weight In one case, 
hpemia developed in an animal fattened with oats which showed a diminution 


of compliment in its serum 


Ro\ C Avery 


A Critique of the Hirszfeld Hypothesis Concerning the Genetic Rela- 
tionships Between Blood Group and Schick Reaction E Rosing, 
Ztschr f Immunitatsforsch u exper Therap 59 521, 1928 


The author has shown that there exists no genetic relationship between blood 
group and the Schick reactions of parents and children Only tw'enty-three of 
fifty children show^ed a Schick reaction similar to that of the parent to whose blood 
group they belong, while the remaining twenty-seven were different The results 


do not confirm Hirszfeld’s observations 


Rov C Avery 


The Intra-Ocular Infection of Rabbits with BCG N Fujioka and A 
Fuchs, Ztschr f Immunitatsforsch u exper Therap 60 121, 1929 

The authors hav e again shown that the BCG strain by mtra-ocular infection 
in rabbits is biologically different from the vurulent bovine type in that it produces 
a benign localized process, w'hich shows a tendency to heal completelj' 

Roy C AvmRY 

Mouse Infection with BCG and Transmission to Guinea-Pigs N 
Fujioka, Ztschr f Immunitatsforsch u exper Therap 60 125, 1929 

Tubercle bacilli of the human, bovine and avuan types and also the BCG 
strain could be cultiv’ated from the organs of mice several months after peritoneal 
infection 

Organ emulsions of mice injected sev'eral months previously with human and 
bov me tv pes w ere found to be infectious for guinea-pigs The BCG strain 
could not be transmitted in this manner Roy C Avery 


ABSTRACJ S FROM CURRENl LFFERAl URL 


Histamine Susceptibiliiv and 
and A D Staiielin, Ztschi 


Aniphylactic Reactions G W Schmidt 
f Immunitatsforsch u exper Tlierap 60 222, 


1929 

The minimal dose of histamine chloiatc was determined for gumea-pigs bv 
different routes of injection Intraiciious injection piovcd the more eftectne 
mode of administration 

The symptomatology of acute histamine shock is ahvajs the same legarcllcss 
of the route by nhich it is administeied 

The histamine sensitiveness m animals generally parallels their susceptibility 
to anaphylactic reaction The author believes the results for the most part 
contradict the theory that anapln lactic sjmptoms aie produced through histamine 


or histamm-hke substances 


Rot C Avert 


The Activation or Forssman Antigens C Halladi r, Ztschi f Immuniats- 
forsch u exper Therap 60 293, 1929 

The author shows that the euglobulin or pseudoglobulin fi action of rabbit 
serum like the whole scrum itself when mixed w'lth hoise kidne\ extract and 
injected into rabbits does not activate the Forssman antigen Pig plasma functions 
as well as pig serum in the process of activation ^ 

Stphilis from Blood Transfusion T Freuciien, Ugesk f Lacger 91 3S6, 
1929 

Three cases of syphilitic infection in the course of blood tiansfusion aie cited 
In one case the donor became infected The cannula fiist used for the patient 
having been removed and then by mistake placed in the vein of the donor 


Tumors 

Adenoma of the Coil Giands M H Goodman, Arch Dermat & Siph 
20 10, 1929 

This IS a report of an adenoma of the axillan sw'eat glands The tumor 
occupied the position in the cutis wdiere sw'cat glands are usually present Normal 
coil gland structures w'ere associated w'lth the adenomatous and c\ stadenomatous 
elements There w'as evidence of persisting function in some of the hyperplastic 
glandhke structures The belief that the tumor aiose from apocrine gland tissue 
lests on the demonstration of iron pigment in the cells bv the Turnbull reaction 
m sections The exocrine glands do not secrete iron 

Frank M Cociiems 


Properties of the Causative Agent of a Chicken Tumor F Duran- 
Retnals and James B Murpiit, J Exper Med 50 315, 1929 

Ground muscle from susceptible chickens fixes m iitro m a proportion of 
instances the agent of the filtrable chicken tumor I, and m a lesser degree inactivates 
it, whereas the muscle from resistant animals, such as the labbit and pigeon, is 
wnthout effect It is shown that the power of fixation of the chicken muscle is 
far greater than its inactivating properties Brain and liver from the chicken, 
labbit and pigeon seem devoid of any action on the agent The desiccated chicken 
muscle tissue shares the properties of the fresh organ and the process of desicca- 
tion does not release the agent from the mactne or shghth actne mixture of 
fresh muscle and filtrate . 

Authors’ Summary 


Endometriosis in Uterine Cornua 
49 138, 1929 


Marion Douciass, Surg Ginec Obst 


Cornual adenomas of the uterus were found in fire of twehe specimens The 
patients had not undeigone anv prerious pehic operation This contradicts the 
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postsalpingectom 3 ' theory of Sampson in which it is supposed that there is direct 
operatne implantation of enaometrial or tubal mucosa or regurgitation of menstrual 
blood through the fimbria of the tubes The author agrees with Novak that the 
primitive celomic mesothehum is concerned in the histiogenesis of endometriomas 
and regards the regurgitation of menstrual blood as infrequent The association 
of inflammation in these specimens maj'- bear some relation to these glandlike 
structures of the uterus Richard A Lifvend.hl 


Th\roid Tumors of the Ovar\ G L Moench, Surg Gynec Obst 49 150, 
1929 

Although onN lift} cases of this t 3 'pe of ovarian tumors are recorded m the 
literature, the author regards them as occurring more frequently than this m that 
of twenty-one dermoids there were six m which there was thyroid tissue In 
the three discussed m this article they were all very large cystic new growths that 
were filled by clear, light 3 ellow fluid In the wall of the C 3 'sts were typical 
dermoid tumors that contained C3stic thyroid tissue Chemical examination of the 
fluid in the tumors showed that it 3vas free from lodme, glycogen and pseudo- 
mucinous material Therefore, he denies Bauer’s assumption that cases of struma 
ovarii are really pseudomucinous cysts In one patient, after the removal of the 
tumor, the cardiac rhythm became normal and the fine tremor of the fingers 
disappeared Richvrd A Lifvexdvhl 


The Staining of Malignant Tumors with Trvpan Blue R J Ludford, 
Proc Ro 3 Soc 104B 493, 1929 

Injections of trypan blue m sufficient^ high concentration to bring about an 
intense staining of the fibroblasts and histioc 3 tes of the connective tissues do not 
result m a coloration of the activelv grow'ing sarcoma cells of tumor-bearing mice 

Arthur Locke 

The Mitogenetic Radiation or Cancer M Kisliak-Statkovvitsch, Ztschr 
f Krebsforsch 29 214, 1929 

That the mitogenetic radiation of cancerous tissue is not due to ghcotysis the 
writer shows b 3 ' the fact that it is manifested b 3 ' necrotic tissue In freshly 
remov^ed material it is manifested b 3 the cellular portions, after tw'ent 3 -four hours’ 
incubation the effect is transferred to the fluid portions He ascribes its origin 
to proteobsis, which, since it is not inhibited b 3 '' the addition of potassium C 3 "anide, 
IS of anaerobic character tt t? 


The AIitogenetic Radiation of Cancer A Gurwjtsch and L Gurwitsch, 
Ztschr f Krebsforsch 29 220, 1929 

While the mitogenetic radiation of cancerous tissues is m all probabilit 3 " due 
in large part to proteo^sis, it is probable that g^colysis plays a part m its develop- 
ment, since m fresh living tissue the effect is shown onl 3 ’^ m the presence of 
dextrose Too little is as j^et known of the phenomenon to w'arraiit an opinion 
of its role 111 the biologv of tumors tt p -p-ppppc 


CvRcixoMA of the Bile Pvssvges in Distomivsis of Cats H J Af Hoog- 
LNXD, Ztschr f Krebsforsch 29 239, 1929 

There are reported four cases of carcinoma of the bile tracts in cats infected 
with Optsiorchw; fchiutitt with a fifth case in which cancerous changes were found 
onl 3 on microscopic examination Intermediate stages between the proliferative 
growth determined bv the parasite and the cancerous growth were to be observed 
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in three ot the cases 
action of the parasite as 


Ihe author is mchnccl to explain tiie cancer-producing 
due to the liberation of carcinogcnetic intoxicants 

H E Eggeks 


Expeximektali^ Induced Hepvtic Cnamosis in Rmihiis G Domagk, 
Ztschr f Krcbsforsch 29 302, 1929 

In six of ten rabbits a diffuse hepatic cirrhosis, apparently secondary to degen- 
eratiye changes in the liyer, followed continued application of coal tar to the car 
There was associated splenic atrophy None of the annuals dei eloped true cancel 

H E Eggers 


Clcae Cvkcinoma in a 14 Yr\R Old Girl D M Chajupix Ztschr t 
Krebsfoisch 29 389, 1929 

A case of adenocarcinoma of the cecum m a girl, aged 14, is here reported 
The diagnosis was made onh on histologic examination of autopsy material the 
clinical diagnosis was intestinal tuberculosis £ Egglrs 


Medicolegal Pathology 

Poisonous Action or Iniiaied Erini Bromide on Guinea Pics C P 
Waite and W P Yant, Pub Health Rep, 43 2276, 1928 

Acute hyperemia and edema of the lungs w-cre produced with high concentra- 
tion (IS per cent), the animals dung within twenty-four hours With a con- 
centration of from 0 32 to 2 4 per cent and exudate of jilasma and a few' red blood 
cells occurred in Bowman's capsules about the glomeruli and in the renal tubules 
When the animals suiyued no serious damage was found m the lungs or kiclncjs 

E R LeCount 

Determination or the Coeeeicient oi Poisoning w'ihi C\kbon Monoxide 
FROM Decomposed Blood C Simomn, Ann de med leg 9 11, 1929 

This coefficient is a measure of the degree of intoxication suggested bi V 
Balthazard and M Nicloux (Coefficient d’cinpoisonnement dans 1 intoxication 
niortelle oxjcurbomque chez I’homme, Comp lend Acad d sc 152 1787, 1911) 
It IS obtained by duiding the percentage ot carbon monoxide per hundred cubic 
millimeters bound to hemoglobin in the blood under examination by the percentage 
such blood will contain per hundred cubic millimeters when the hemoglobin in it is 
saturated In short, it is a w’a}' of stating just how’ near the hemoglobin of any 
particular person or other animal came to being saturated with carbon monoxide 
bj that poisoning The degree of saturation is sometimes quite high For 
example, in four persons killed by this gas m a burning building the coefficient 
ran 0 77, 0 87, 0 89 and 0 85, respectiych In the case reported by Simomn, the 
coefficient w'as 0 77 The blood came from the body of a young man found dead 
in the cellar of a hotel in Strassburg The gas came from a w'ater heater Because 
he W'as seen, so it w'as said, fiye minutes before, the landlord claimed that death 
must haye been caused b\ natural causes The bodi was examined sometime 
after death, and hjdrogen and methane w’ere found in the blood w'lth the carbon 

monoxide, no disease w'as found t- -r, -r ^ 

E R LeCount 

Histoi ogic Docimasia of Carbox’izld Lungs J Olbruciit A.nn de incd 
leg 9 48, 1929 

A mother put her illegitimate child into a stoye when it was born and burned 
the bodi so that some parts w'ere altogether and others parth destroyed She 
said that it w'as premature and that she had miscarried Measurements of the 
cpiphiseal center of ossification of the femurs, how'ceer, proved that birth had 
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taken place at term ]\Ianj of the viscera had escaped the flames The kidneys, 
Iner and spleen vere the proper size for birth at term The lungs, charred 
outside for a depth of from 2 to 7 mm , were carefiillj studied to see whether the 
child was born alive Control lungs of nineteen fetuses vere used, some human, 
others boMiie and some of infants born alive These lungs vere also burned 
to duplicate as closel}’^ as possible the conditions of the lungs of the body found 
in the stove It vas learned that heat produces a rarefaction of the outer parts 
of lungs which may easil} lead to the error of believnng that the spaces found are 
a result of live birth and breathing Since the lungs are not distended in all their 
parts by breathing for some time after birth, it %\as learned that burning may 
destroy the parts distended bj inspired air and leave other parts never y et ventilated 
so intact that a wrong conclusion, that the lungs are those of a stillborn child, 
IS easil}’’ possible Consequently, Olbrycht, whose work was at the Medicolegal 
Institute of the Jagellonian University in Cracow, is pessimistic about the value 


of studying such lungs microscopically 


E R LeCount 


Poisoning vith White Hellebore P M Wroble\sr.i, Ann de med leg 
9 57, 1929 


Stomach trouble is generall}'^ blamed for death among rustic and barbarous 
people when poisoning occurs from the empiric use of herbs to which they are 
still accustomed In Caucasia and Ukrania parts of the white hellebore plant 
are eaten with asparagus, and to promote secretion from mucous membranes and 
obtain its sternutatorj’’ effect a powder from the drug is scattered about m dwellings 
As an adulterant, it is emplojed to increase the ^alue of inferior tobacco It is 
said to cause purulent otitis media when used in the last two w'ays In these 
countries, it is also used as a decoction from the root for chronic heart disease 
and to produce abortions Cases are also reported of poisoning with white 
hellebore intentionally induced in order to simulate heart disease Two deaths 
were investigated at the Medicolegal Institute in Kharkof (Charkow), Ukrapia, 
where Wroblewsky is Chief The victims w'^ere both women who had taken a 


secret remedj, the one for heart disease, the other to bring on abortion Both 
w'omen died on the day that they w'ere poisoned The alkaloids of \eratrin w^ere 
readily found, and extracts of the viscera produced characteristic pharmacologic 


reactions in frogs and rabbits 


E R LeCount 


Barbital Poisoning P Muller, Ann de med leg 9 72, 1929 

IdiosyncraS 3 w'as the explanation offered for the se\ere poisoning, a coma for 
about tw'entj -four hours, following two doses of 0 75 Cm of barbital taken four 
hours apart with suicidal intent In discussing the report of Muller, Kohn-Abrest 
emphasized the danger of the preparations of barbartunc acid w'hen taken by 
persons wuth renal or hepatic disease He also urged that the patient’s tolerance 
should be tested carefull}" before any of these hypnotics are prescribed in other 
than small doses When renal disease is present, there is likeH to be nausea and 
•vomiting, and intolerance is indicated bv an intoxication resembling that of alcohol 

E R LeCount 

New^ Laws in France Pertaining to Dead Human Bodies Duvoir, Ann 
de med leg 9 77, 1929 

A new^ decree was signed by the Munster of the Interior and of Labor in 
March, 1928 The Act is in seven sections and was enacted chieflj to bring into 
accord various regulations prev lousli' m force Section 1 is concerned with burial , 
section 2 with the transportation of bodies, and supplementing previous regulations 
are matters pertaining to hvgiene, the use of disinfectants and the hermetical sealing 
of caskets, section 3 deals with exhumations The previous obligatory attendance 
of a phvsician is abolished Section 4 pertains to cremation Certificates are 
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required from the attending physician and from a phjsician who is also a public 
official, regarding the cause of death before cremation can be carried out In case 
these are not obtained an inquiry concerning the cause of death starts automatically 
No authorization for cremation can be given unless the cause for death is a 
natural one Section 5 consists of regulations for embalming and for this also 
a certificate from a physician is required setting forth that death resulted from 
natural causes The use of aisenic, mercury and lead in embalming fluids is 
forbidden, and the methods of embalming are prescribed Section 6 states under 
what conditions postmortem examinations may be performed and casts and death 
masks made from dead bodies The provisions of this part of the decree lequire 
an interval between death and postmortem examinations made m private homes 
and does not affect the considerable freedom ivith which such examinations are 
made in hospitals This interval seems too long when compared with practices 
m some other countries In Section 7 supervision of the proceedings carried out 
with dead bodies is provided for, representation at embalming and postmortem 
examinations to prevent crime being hidden by, for example, removal of the 
uterus of w'omen dead from abortion, of organs injured by bullets, etc 

The decree as a whole is not concerned with postmortem examinations con- 
ducted under military regulations Since the previous decree of February, 1842, 
the right of hospital authorities to proceed with postmortem examinations has been 
recognized, and efforts to continue this practice have enjoyed thorough cooperation 
of the municipal and other officials who have recognized the interests of public 


health and medical science in postmortem examinations 


E R LcCount 


The Significance or Tattoo Marks Coureaud, Ann de med leg 9 100, 
1929 

A careful studv was made of the different designs, inscriptions, etc , tattooed 
on 300 men serving as marines m the French nav 3 q both recruits and volunteers 
It was found that tattoo marks had undergone a change, former depictions of 
events in mythology or in some chimerical romance long entrenched m the affec- 
tions of the people were no longer emploj'cd as heretofore The former dehcatelv 
executed and artistic representations m many colors were replaced by coarse w'ork 
of a low order Consequently former complicated classifications were replaced by 
grouping them into only tw^o classes The first group -was made up of emblems 
useful solely for identification and consisted of representations of anchors, buojs 
and other objects with wdnch the marines w'ere occupied daily, also figures 
referring to events such as bombardments, battles, places Msited ashore, a dragon 
for the Orient, an oasis with palms, etc, and wuth these there were often dates 
The marks of this group were often small and many were located on the back 
of the hand between the metacarpal bones of the thumb and index finger 

A second and much larger group of tattoomgs was made up of a great variety 
of designs of much greater medicolegal value They indicated questionable 
morality or were definite insignia of sexual perversion, of secret societies, com- 
munistic affiliations, rebellion against or hate of discipline, etc The “jackies” 
decorated with marks of this sort usually possessed records of punishment for 
infractions of regulations, or for graver offenses „ „ ^ ^ 

E R LeCount 


Accident and Osteosarcoma 
9 122, 1929 


Quenee and Muller, Ann de med leg 


A laborer unloading slag with a wagon fell about 9Yz feet twusting his rmbt 
knee but wuthout any direct violence to the part Swelling began almost at once 
and this was followed by pain and a thickening of the periosteum below the patella 
m the tibia where the terminal tendon of the muscularis quadriceps femoris is 
inserted It was thought that the periosteum there possibly was torn when the 
accident occurred The symptoms and disability continued until almost a vear 
later when by incision osteosarcoma was recognized The authors believe that the 
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conditions obser\ecl fulfil all those which -were agreed at the Congress of Legal 
^Medicine in France in 1925 should be met to predicate successful!}' causal relation 
between accident and tumor g g LeCount 

Prolonged Intrathor \cic Residence of a Frvgment of an Artillern 
Shell Trenel, ‘Vnn de med leg 9 125, 1929 

This account has the following unusual features The foreign body was not 
found until se\en }ears after the injurv, repeated attacks of hemopUsis caused the 
incorrect diagnosis of pulmonar} tuberculosis, an unsuccessful attempt was made 
to renioie the fragment nine sears after the w'ound was received, the piece of 
metal was still there close to the root of the right lung as late as August, 1927, 
and there had been mail} resisions of war pension due to changes of incapacity 
When the injury was recen'ed, it w’as not CNpected that the man w'ould live 
The soft tissues including most of the muscles about the right pectoral and 
scapular regions and right shoulder were either shot awa} or subsequently removed, 
and the right side of the trunk, right arm and thigh were also severely injured 

E R LeColnt 

Accident VL Poisoning with Hndrocnamc Acid G\s E Kohn -Arrest, 
Ann de med leg 9 132, 1929 

Nine deaths are reported of persons who entered places still incompletely 
\entilated after hvdroc}anic gas had been used as an insecticide The bodies 
were examined at different times after death one after four, fi\e after eight, one 
after eleien and two after fifteen dais had elapsed No trace of the poison was 
found in two of the bodies, one of these persons had died four days and the other 
eight days previous to the examination In the remaining seven, traces of the 
poison were found, but free hydrocvamc acid w'as found in onl}' one body 
examination was made eleven days after death After disinfection w’lth the gas 
traces imperceptible to smell and nevertheless highly dangerous may remain Its 
use should be surrounded with strict precautions and regulations 

E R LeCount 

CvRBON Monoxide Poisoning in a Coliierv 15 Weissberger, Wien khn 
Wchnschr 40 1605, 1927 

During about elev'en months of the }ear 1925, illness of sixteen laborers in 
a coal mine was noted and great perplexity over its nature resulted because b} 
daih analysis of the air in the mine no carbon monoxide was found The s}mptoms 
were of two kinds, hemorrhages and trouble with the nervous sjstem Thev 
exhibited a great variet} the hemorrhages were in the subcutaneous tissues, retinas 
or stomach, not all of them in each patient, however Likewise the nerv'ous 
s}mptoms of headaches, monoplegias, hemiplegias, speech paral}sis, cardiac 
neurosis, h}peresthesia, paresthesia and insomnia were met with in different 
laborers, increased blood pressure and general weakness w'ere also observ'ed 
Three of the sixteen died, and two postmortem examinations were obtained 
In one bod}, there were multiple hemorrhages in the spinal cord and brain w'ltb 
considerable blood in the fourth v'entricle, the man, aged 44, died rather soon 
after the onset of svinptoms The other body was that of a man, aged 29, whose 
illness lasted for about a yeai Following eight or ten da}s of headaches, a 
right hemiplegia dev'eloped When this stroke came on his blood pressure was 185 
There is no mention of an}' prolonged somnolence or coma such as occurs with 
acute carbon monoxide poisoning, yet when he died about a }ear after the stroke, 
softenings were found in each globus palhdus 

These changes in the brain, perhaps more than any other evidence, led to 
the conjecture that the complaints of all sixteen were due to carbon monoxide 
There had been an explosion in the mine m 1924, and it w'as thought that the 
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carbon monoxide from that adsorbed b% dust and subsequenth poisoned the 
miners No tests ot the blood were made All the miners wore gas masks 

E R LeCount 


Accidental Poisoning with H\Dkocy\Nic Acid G\s M Kaiser, Wien 
klm Wchnschr 41 958 1928 

Pru'^sic acid gas is extensi\el} used in Austria to Kill insects in houses It 
is successtul It kills roaches, hc'e, bed-bugs moths, beetles, mites, etc., although 
some ma% require a second disinfection Bedding, clotlnng, rugs, fur and other 
materials used in householos maj retain the gas bj absorption Consequent!} , 
II the disinfection is done in cold weatlier, it is necessary to warm such goods 
or the rooms containing tliem to dri\e off the gas 

Two deaths and tlie poisoning of eight otliers who recoiered resulted from 
tailure to take such measures when household equipment was moied after disinfec- 
tion to new homes in the winter The warmth of the bodies of those who were 
poisoned released the gas so it is stated Three other deaths in Austria from 
the use of this msecticide are also mentioned, all howeier, m other wa^s The 
total space disinfected m 1927 was equal to 196,373 cubic meters or a region 
about 190 feet m eacli of its three dimensions -p p irPniNT 


Internal Lesions in Electrocution P Schneider "Wien med Wchnschr 
79 53, 1929 

In a power plant a man was electrocuted bj a current of 5,000 lolts, he ga\e 
one crn, fell and was then apparenth dead For one hour attempts were made 
to resuscitate him and during this time spinal fluid was withdrawn The fluid 
came awaj m a stream under a pressure estimated as equal to 300 cmm of 
water At the postmortem examination maae two dajs after deatli, a few small 
subendocardial hemorrhages considerable epidural spinal hemorrhage about the 
needle wound and an edema of the brain were found, and these, with the condi- 
tions encountered when the spinal fluid was withdrawn were altogether regarded 
as endence that the heart had continued to beat for some time alter tlie shock 
was receued consequenth, death was explained bi effects that the current had 
on the central nenous si stem There is no mention of am microscopic examina' 
tion If tins had been done and leri marked alterations had been tound in the 
mjocardium, death under the conditions related might be explained bi defectne 
blood supph to higher iiene centers The current entered tlie palm of the right 

hand and passed out the sole of the risrht foot t- t» t r- 

E R LeColnt 

A Thilnhic Simptom-Compi ex from Formaldehyde Poisoning A 
Weger, Ztschr f d ges Neurol u Psjchiat 111 370, 1927 

In Charwok (Kliarkof), Ukrania, both formaldelnde and phenol escape as 
\apors in the manufacture of bakehte from a natural product “Rigihte” Prac- 
ticaih all the emplojes were found affected b% the tormaldeh-i de gas with which 
the air was saturated in compartments thej were required to enter or in which 
tliej remained tor rarjmg periods The sjmptoms were a general malaise, 
increased susceptibility to temperature changes dizziness and seiere headaches, 
a difference in the temperature ot the two lateral hahes of the bod\ abnormalities 
of sweating disturbances of the temperature of and sensation m the skin, of the 
two lateral hahes of the bod} and d}sesthesia, algesia and hemialgesthesia 

No opportunity was had to examine the central nenous system but it is 
suggested that these remarkable clinical manifestations w ere caused by disturbances 
m the opbc thalami, Inpothalami and especial!} the tuber cinerea The left 
thalamus was more often imohed than the right Presumably these parts of 
the brain haye special chemical relations with the poison or poisons which are 
not possessed by other parts The im estigators belieye that formaldeh}de is more 
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to blame than plienol New im estigalions are promised, and building modifications 
, to secure satisfactory ventilation and prevent future similar poisonings were 


instituted 


E R LeCount 


Technical 

Sii VI K S^AINI^G or THE Skin \nd oe Its Tumors George F Laidlaw, 
Am J Path 5 239, 1929 

Long known as a capricious staining substance, silver does not alwa 3 S deserv'e 
this reputation Provided that certain conditions are fulfilled, silver staining 
becomes as simple and as certain as the staining of nuclei with hematoxjlin, at 
least, this is true of the peripheral nervous sjstem, of the skin and of the aigyrophil 
reticula gencrallj The conditions are suitable fixation, suitable mordanting and 
the use of silver solutions fiom ten to twenty times stronger than those in vogue 
The fixative determines the result of the stain When the silver worker has grasped 
this principle, half of his difficulties disappear Differential silver staining might 
well be called differential fixation, for a given silver stain will produce different 
effects according to the fixative emplojed This paper deals with the application 
of these principles to the skin and to tumors of the skin, the fixatives selected 
being Bonin’s fluid and neutral foimol The resulting preparations are described 
sepal atel}’, for these fixatives are not interchangeable 

Author’s Summar\ 

II 

Light ^s a Factor in the Impregnation or Brain Sections with the 
\mmomacal Silver Salts Nathan Chandler Foot, Am J Path 
5 36S, 1929 

Froren sections of brain tissue should be shielded from light before and up to 
the tune that they are impregnated with silver salts Light inhibits the impregna- 
tion of the ohgodendrogha and microglia with silver diamino carbonate and 
pioduces troublesome precip’tates in the sections It does not appear to influence 
the impregnation of the macroglia materially It somewhat inhibits the impregna- 
tion of the coitical neurons with silver diamino hydroxide, after bromuration 
This fact mav be made use, of by technicians desiring to suppress these cells and 
then dendrites and to accentuate the niicioglia by contrast 

Author’s Summary 

\ ilETHOD rOR SECURING HUMAN OVA FROM UteRINE TuBES J P PRATT, 

E Allen, Q U Newell and L J Bland, J A M A 93 834, 1929 

Two methods to obtain living o\a were used In the first method, w'hen the 
tubes were not to be removed, the uterus was compressed by uterine elevating 
forceps applied just above the cervux A small needle With a syringe attached 
was then introduced through the muscle into the cavity of the uterus Salt solu- 
tion was then injected into the cavity and allowed to run out through the tube 
One tube was compressed with the fingers while the other was being washed The 
fluid was collected as it ran out the fimbriated ends and was carefully searched 
for ova This method is also useful to test the patency of the tubes 

In the second method, when the tubes were lemoved at operation they were 
first dissected free from the mesosalpinx A small cannula was fixed m the 
fimbrmated end of each tube and then washed with physiologic solution of sodium 
chloride The washings were then examined for ova Freeing of the tube seemed 
necessarj as otheivase there might hav^e been a kinking wdnch would hav'c inter- 
icrcd with successful washing Five undoubted ov'a have been recovered by the 
methods descr bed 
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A Rapid Quantitativl Prtxipitin TrciiMc ALA^ Bovdi'n and JosrpH G 
Baier, Jr, J Immunol 17 29, 1929 

The measurement of ^olume of precipitate in the precipitin reaction has been 
found to be fairly simple, rapid and reliable when Van Allen thrombocytoents are 
used The technic described is recommended for the serologic study of biologic 
relationships where moie measurements and fewer family trees are needed 

Atjtiiors’ Semmara 


The Diagnosis or Necrosis or the Pancreas b\ Diasiase Deti rminaiions 
or THE Urine J Wohlgemuth, Klin Wchnschr 8 1253, 1929 

Titration of the diastase of the urine in a bufter-soluble starch medium at 

pn 7 2 has been helpful in determining necrosis of the pancreas in thirty-siN of 

thirty-eight patients The details of the proccdine should be consulted in the 

oiigmal article t- tt 

Edwin b Hirsch 
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Rcgttlai Electing, May 14, 1929 
Xewton E\A^s, Picstdciif, in flic Chan 

C^RCI^OM•^ OF THE Fvllopian Tobe Ro\ \V Hammack 

The patient ^\as a \\onian, aged 48, whose complaint dated from Dec 26, 
1926 \Vhile sitting quieth m a chair, she suddenly had a vaginal flow of bright 
red fluid For se\en months, she used at least three pads daily' She never 
had any pain or discomfort, nor w'as there any' loss of w'eight In fact, during 
this period she gained several pounds The fluid after the first time was not 
bloody, but clear When she entered the hospital, examination show'ed a uterus 
ot normal size w'lth no nodules Apparently an adnexal mass w'as not noted, 
at least there was no notation of it on the patient’s chart When the cervix 
was dilated, the probe met with an obstruction 1 cm from the cervical outlet, 
and a diagnosis of uterine fibroid was made Laparatomy was done with a 
tentative diagnosis of “possible malignant growth of the ^dy' of the uterus,” 
and this specimen was remov'ed The specimen is a fallopian tube and was 
removed intact It looked like a hydrosalpinx, measuring 4 5 cm at one end, 
tapering to a normal size at the uterine end The surface was smooth AVhen 
the tube was opened, a small amount of bloody fluid escaped, and the lining of 
the cavity was as you see it — a large number of rather soft, friable, papillary 
masses 

The microscopic features, as exhibited by the sections shown, include papillary 
epithelial structures, the composing cells showing considerable irregularity and 
a few mitotic figures The nuclei are hyperchromatic There is practically no 
infiltration of the wall, which is thin It seems to be definitely malignant, though 
it shows little evidence of infiltration 

PuLwoxvRv Evibolism Foilowixg Hibbs’ Fusiox Operatiox Rov W 
H^mmvck 

The history of this case briefly w’as that of a young man about 32 years 
of age Last November, he W'as carrying a large block of ice, and on letting 
down the load hurt his back The pain persisted, and x-ray studies showed what 
was called a “slight slipping of one of the lumbar vertebrae” On April 1, a 
Hibbs fusion of the third, fourth and fifth lumbar vertebrae was done This 
operation and the convalescence were apparentlv unev’entful until April 19, when 
the patient had a rather sudden rise in pulse and temperature Examination at 
that time showed some pulmonarv physical signs which vv'ere interpreted as 
bronchopneumonia From that time on, the patient had mild persistent pulmonary 
signs, until on ^lay' 5, after he had apparently been improving, he suddenly' became 
cvanotic and dyspneic, and died within about tvv'enty minutes Autopsy showed 
bilateral pulmonary thrombosis with infarctions of the lungs The site of the 
operation on the lower vertebrae was investigated and nothing unusual was found 
there, there being no evidence of infection or thrombosis It was a coroner’s 
case There were thrombi of difirerent ages m the lung, presumably having their 
origin at the site of operation No other origin of emboli could be demonstrated 
at autopsv The first svmptoms, which followed operation bv about two and 
one-half weeks, were possibh due to the lodging of the first emboli 
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Buerger s Dise\se Report or a. C\se Rov Hammxck 

The patient a man aged 45, tliought that he had injured his leg The first 
eMdence of trouble A\as a hard nodule in the course of one of the leins in his 
le°- in Juh 1928 Later, another lump appeared in another a eni It uas eiidenth 
a'^migratorj phlebitis, a rather characteristic sign ot Buerger s disease The 
phlebitis progressed and the patient entered the hospital in September At that 
time he had some slight discoloration and a little tenderness in his toes He did 
not ha\e sjmptoms of occlusion, except that he had a little pain in the right 
and left calf muscles when he walked am considerable distance A tentatne 
diasnosis of Buerger s disease was made and a piece of thrombosed ACin was 
remoied for microscopic examination A thrombophlebitis, fairh characteristic 
of the disease, w as demonstrated In April, the patient s toes began to become 
discolored with more marked pain He recened one intraAcnous injection of 
tvphoid A-accme and subsequentK a number of injections of salt solution and 
Ringer’s solution but without am effect His circulation became rapidU^ poorer, 
resulting in gangrene of the great toe In spite of no visible evidence of disease 
of the leg other than an absence -of pulsation of the arteries, a high amputation 
of the leg was done The popliteal arterv was found occluded at the point of 
amputation Gangrene of the great toe and a gangrenous spot at the base of the 
fourth toe vvas observed on the amputated member 

The sections of the vein secured at biopsj were fairlv characteristic Thev 
showed an inflammatorv lesion of the vessel wall with a thrombus in varving 
states of organization, with considerable round cell and some leukocvtic infiltra- 
tion The presence of giant cells seemed rather characteristic The lesion in 
the bit of vein removed before amputation seemed to be siifficientlv characteristic 
to make certain diagnosis of obliterating thrombophlebitis, or Buerger’s disease 
Microscopic section showed fibrin in the center with more or less necrosis, and 
at the edge of the fibrin there were manv infiltrating round cells There was 
a beginning canalization and in one of the sections at the margin of the fibrin 
among the round cells there were one or two giant cells Throughout the wall 
of the vessel there were a good manv round cells and occasional leukocvtes 

The popliteal arterv from the leg showed tlie wrinkled remainder of the lining 
of the vessel There was a little area of calcification in the wall but the whole 
lumen vvas filled with an organized thrombus, and canalization of tlie thrombus 
had taken place Near the center ot the thrombus there were brown areas ot 
blood pigment The irregular intima vvas well preserved As Buerger claimed 
It seemed to be a tlirombotic process followed bv the organization of the thrombus 
and finallv' more or less recanahzation It is accompanied bv more or less acute 
inflammation 

Rlptured Papillarv Muscle of the Heart R M Crumri\e 

The patient vvas a white man, aged 51 He vvas sent into the hospital with 
a diagnosis oi “acute abdomen” On the daj before admission, he had driven 
60 miles in a car and had become verv ill tliereafter with pain which originated 
behind the sternum and radiated toward the umbilicus, and which was relieved 
bv frequent vomiting There vvas no pain m the shoulders or the arms He had 
had similar abdominal pain tw o vv eeks before, and this had persisted more or 
less ever since The patient was a cement worker, and his past health had 
been good 

He vvas admitted as having an acute abdominal condition, and a surgical con- 
sultant was called The latter, however, diagnosed it as “acute cardiac failure, 
probablv due to coronarv disease ’ The surgical resident who made this diagnosis 
stated that the liver was enlarged almost to the umbilicus and vvas tender* He 
believed it to be a plain case of cardiac failure with cvanosis of rather peculiar 
distribution involving onh the head and shoulders The heart sounds were distant 
and a svstohc apical murmur vvas present Several attempts to obtain the blood 
pressure were unsuccessful The patient died thirtv-six- hours after admission 
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and at autops} the abdominal cavitj' showed no peritonitis or other eMdence of 
acute abdominal disease The liver \\ eighed 2,300 Gm , and the cut surface 
showed a definite nutmeg appearance The heart weighed 450 Gm and presented 
a complete rupture of one of the larger papillar 3 muscles of the mitral valve 
The torn surfaces showed considerable pinkish exudate The coronary arteries 
were both marked!} sclerosed, and there w'ere large areas of fibrosis visible m 
the w'all of the left ^entrIcle The aortic lalve was normal, and the entire aorta 
showed onh slight atheroma Alicroscopic sections substantiated the opinion that 
the muscle was ruptured at a time probably two or three days before death The\ 
also showed marked fibrous scarring of the papillarj muscle and in the ventricular 
wall 

It IS usuall} stated that ruptures follow acute or chronic occlusion of the left 
coronar}, w'hich is the sole blood supply of one of the papillary muscles of the 
mitral \ahe Occlusion of other branches of the coronaries doubtless would 
contribute to fibrosis and rupture of other papillar} muscles 

Hi:morrh\ge into the Slprarewl Gland jk an Infant R M Cremrine 

A 22 da}s old infant had hemorrhagic disease of the new'-born and infection 
of the umbilical cord The condition cleared up after one or two intramuscular 
injections of w'hole blood, but a peritonitis de\eloped secondary to the infection 
m the umbilical cord A mass was palpated m the right upper quadrant 

At autops}, a resohmg peritonitis w'as found The mass in the right upper 
quadrant proved to be a hemorrhage into the suprarenal gland The gland was 
nearh as large as a prune w'lth hemorrhage extending under the renal capsule 
and forming a small mass at the low'er pole of the kidne\ The opposite kidne} 
and suprarenal gland were normal ^Microscopic sections show'ed a normal supra- 
renal cortex wnth hemorrhage into the medullary portion, a picture suggestive 
of infarction 

The temperature in this case was not extreme!} ele}ated as is the case usualh 
The highest recorded temperature was 103 F 

Toxic Hemorrhagic Hepatitis Report or Case Howard A Ball 

A male child, 21 months of age, for ten months had had a chronic skin 
condition, diagnosed as eczema The child entered the hospital with an infection 
of the upper part of the respirator} tract, which had been present for about one 
week Until this time, he had been considered b} his mother to be perfect!} 
}\ell He was a full term child and }\as instrumentalh delnered, he was never 
breast fed 

Examination re\ealed that the face }\as coAcred with crusting lesions and that 
there was a similar condition of the skin of the bod} Roughened breadth sounds 
and rales throughout the lungs }}ere the onh other positne obserAations A 
}}hite blood cell count }}as 10,300 per cubic millimeter, }\ith a differential count 
of 80 per cent pol}morphonuclear and 20 per cent mononuclear cells The blood 
Wassermann reaction and the urinahsis }}ere negatue There }}as no roentgen- 
ographic cAidence of bronchopneumonia 

The child s general condition }}as considered good until five da}s after admission 
The skin lesions on the bod} had complete!} healed The child suddenly became 
ill and had }}hat }}as described as a ‘waxv pallor” At this time, the red blood 
cell count }}as found to be 3 000 000 and the hemoglobin 50 per cent (Tallquist), 
fe}} platelets being found in the smear Because of the evident anemia and the 
}\eakened condition of the patient, a transfusion }}as proposed The child succumbed 
belore it could be started 

Examination of the bod} fifteen hours post mortem rcAcaled a }}ell de} eloped 
and }}ell nourished male child, }}ith a stated age of 1 }ear and 9 months Oier 
the face }}ere numerous pitted, granulating areas, some of }}hich }\ere round 
and punched out and others confluent gn ing a serpiginous outline Anterior 
to the right ear }}as an area ot exuding skin a similar area }}as present on the 
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anterior aspect of the neck There were also a few punchecl-ou areas on the 
right wrist and one on the extensor surface of the left forearm ithin tlie areas 
of postmortem hvor could be seen darker colored patches of scaly skin, skgk ly 
raised above the surrounding surface The lungs and heart showed no evidence 

The liver was large and markedly softened, and beneath the capsule could be 
seen mottled areas of jellow and red, somewhat simulating a patchy ecchymosis 



Fig 1 — Gross appearance of cut surface of liver, showing numerous hemor- 
rhagic areas, resembling a diffuse cavernous hemangioma Microscopic examina- 
tion reveals a Iner necrosis and extensive areas of hemorrhage 


Cut section revealed throughout the entire Iner substance areas of hemorrhage, 
not definitely circumscribed, some of which were firm and appeared as thromboses, 
the whole picture roughly resembling a large and diffuse cavernous hemangioma 
Less than one third of tlie liver substance was uninvolved The tissue was friable 
The spleen was small and somewhat mottled, its cut section not showing any 
prominent malpighian corpuscles The kidneys were normal in size and were 
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clefiniteh anemic The cortex showed some cloud) swelling, and a slight icteric 
tinge The bladder w'as normal The mesenteric Ijmph nodes were sw'ollen, 
but the intestine was wuthout gross evidence of pathologic change The bone- 
marrow showed no gross change 

Smears from the lesion anterior to the right ear showed numerous gram- 
positive COCCI arranged as staphylococci Smears from the luer show^ed no 
organisms, but much fibin and cellular debris 

Microscopic sections of the skin lesions showed a picture consistent w'lth 
impetigo , gram-positive cocci were demonstrated at the base of the ulcerated 
area Sections of mesenteric lymph nodes show'ed congestion, but no hemor- 
rhage, and Gram-Weigert stains revealed no organisms Sections of the Iner 
(fig 2) showed large and small areas of fibrin, wuthin wduch w'ere enmeshed 
main red and w'hite blood cells in apparentlv normal proportions Areas of 
earl) necrosis of the Iner substance w'ere present Gram-Weigert stains revealed 
no organisms Sections of spleen showed a tendency to formation of hemorrhagic 



Fig 2 — Photomicrograph showing areas of fibrin and enmeshed blood cells, 
and at the left, normal-appearing liver substance 


areas, being in this respect somewhat similar to the liver Smears of the bone- 
marrow stained with Wright’s stain showed no recognizable abnormality 

For want of a term more suitable we have called this toxic hemorrhagic 
hepatitis cause undetermined Whether or not it is an expression of a purpuric 
tcndencv, I am not prepared to sav 

Primvrv Carcixovia or Liver, with Fatal Heviorrhage Through the 
Covrvrox Bile Duct Howard A Ball 

This case of primarv carcinoma of the liver is rather unique because of the 
mode of death 

A Alexican, aged 47, who had complained of “indigestion” for man)’’ years, 
entered the hospital, Jan 22, 1929, with the complaint of bleeding from the 
stomach of two davs duration Ihe first blood vomited was bright red, and 
that of the next dav was of coffee ground character 
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Examination showed a patient m rather poor condition The pulse was weak, 
the rate 80 per minute The blood pressure was 100 systolic and 55 diastolic 
The results of the examination were otherwnse unimportant The urinal} sis showed 
nothing of note Ihe blood count show'ed 3,610,000 red blood cells per cubic 
millimeter, with hemoglobin (Sahh) 70 per cent, white cells 9,800 per cubic milli- 
meter, with poll morphonuclears 79 per cent and mononuclears 21 per cent A 
diagnosis of bleeding peptic ulcer was made, and the patient w'as given a transfu- 
sion of 450 cc w'hole blood of the same type after a cross-agglutination test was 
negative The patient died eighteen hours after entiance 

Autops} w'as performed tw'elve hours after death The only observations 
of note w^ere m the liver and gastro-mtestinal tract The liver was of average 
size, but nodular over the surface, individual nodules averaging about 7 mm 
m diameter, the tvpical picture of atrophic cirrhosis There was fibrosis sur- 
rounding these nodular areas, and some variation m color, the major portion of 
the liver having the usual brownish color, but situated on the anterosuperior 
surface of the liver on the right side was a raised area measuring 8 by 8 cm , 
W'hich w'as less nodular and light gray to }ellow', and which w'as friable This 
w'as later proved to be carcinomatous tissue Situated in the porta, just above 
the junction of the cystic and hepatic ducts, was a necrotic mass of tissue, soft 
and fluctuant, which was found on gross section to consist of necrotic tissue with 
fluid and clotted blood One hepatic duct was found connecting with this necrotic 
mass This, as w'ell as the common bile duct, contained necrotic tissue and clotted 
blood The stomach and the small intestine contained at least a liter and a half 
(1,500 cc ) of partiall} digested blood} fluid, and it seemed evident that death 
was due to hemorrhage through the common bile duct No esophageal or 
pyloric varices were present 

Cut section of the liver revealed tumor thrombi in man} branches of the 
portal vein, but the exact point of communication between the portal system and 
the necrotic mass described was not demonstrated 

Microscopic sections of liver showed an active interstitial hepatitis, with 
numerous small round cells in the connective tissue, and a primar} carcinoma 
of the liver cell type 

Fox and Bartels m a review of the English literature published since 1901 
(Archives or Pathologv, August 1928), collected eightv reports of cases ot 
primar} carcinoma of the liver but made little note of the almost constant 
association with atrophic cirrhosis 


PHILADELPHIA PATHOLOGICAL SOCIETY 

Regulai J\Icefmg, Oct 10, 1920 
J Harold Austix, Ptesiding 


Mver Solis-Cohen 


Action of Whole Fresh Blood on Pxeumococci 
and Rachel Ash 

The present studies continue work previous!} leported b} Heist and Sohs- 
Cohen in vvhich a capillary tube method was used to investigate and measure tlie 
bactericidal properties of whole fresh blood In the present work, virulent strains 
of pneumococci were implanted m human blood of known resistance to such 
organisms B}^ making frequent subcultures from such capillary clots to the 
surface of blood agar slants, an actual diminution in number of colonies could be 

in'^uclf r 1: ^veight to the theory that pneumococci are destroved 

m such blood In an attempt to dissociate the influence of leukoc}tes from that 
of plasma, vye made microscopic studies on clots centrifugated before coaoulation 
had taken place We found that growth of pneumococc. occurred m 
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]a 3 er of such centrifugated clots before organisms could be obser^ed in the 
leukocytic lajer or in the usual Heist smear Inhibitory action of whole blood 
against pneumococci would thus seem to be dependent on the action of leukocjdes 
In a centrifugated clot seeded with large numbers of pneumococci, emigration into 
the plasma is inhibited, whereas when few organisms are present leukocytes are 
attracted to the area of growth 

Interaiuscular Lipomas Report or Three Cases Moses Behrend 

Greater care should be taken in the classification of these tumors The o\er- 
lapping of the terms intramuscular and intermuscular should be aioided This 
can be done bj a stricter analjsis of the anatomic arrangement of these tumors 
Some grow between the muscles, Avhile others originate in the muscle All our 
cases were of the intermuscular varietj, which are rather more common than the 
intramuscular type In either case, these tumors are rare 

Pure lipomas onlj'^ should be included and not those of fibrous and fatti type, 
as has been done by some authors 

Lipomas growing betw'een or within the muscle maj occur in am part of the 
bodj Thei are usuallj’^ found m the extremities, a common place being the region 
of the trapezius muscle 

The s\mptoms of lipomas are those of benign tumors, depending on the size 
and location 

The differential diagnosis is of some importance and is difficult to make 
Lipomas mai be mistaken for angiomas, sarcomas or muscle tuberculosis An 
explorator} puncture wMthdrawung some fatty material will alwajs confirm the 
diagnosis Examination b}' means of the x-raj will help m separating sarcoma 
trom lipoma One specimen w’as received from the anatomic laboratorj of the 
Jefferson Hospital, the first e\er noted by Prof J Parsons Scliaeffer in an 
experience covering tw'entj-fiie jears The lipoma w'as under the trapezius 
muscle The other tw'o specimens w’cre obtained from patients in nn ser\ice in 
the Jew'ish Hospital In one case, in a colored man, the tumor was under the 
trapezius muscle, w'hile in the second case, m a woman, the lipoma was beneath 
the rectus femoris muscle 

In all, 190 cases ha\e been reported, exclusive of the cases mentioned in this 
svnopsis 

This paper wuth complete bibhographj is published in full in The Aiiicncan 
Joitmal of Suigciy 

Primara Sqeumoes Cell Carcixoaia or the Vagina ix Patient 16 Years 
Old and Six Months Pregnant Louis Tlet 

This paper aviII be published in full m a later issue 

The Xew Bureau for the Study or Tumors Josefii klcPARLAND 

An abstract of this paper has been published in the Archia'ES (8 837 [Noa ] 
1929) 

Deaionstration or an Instrument tor Determining the Coagulation 
Time of the Blood George M Dorrance 

This simplified method of obtaining the coagulation time of the blood Avas first 
introduced to the medical profession sixteen jears ago bj Dr G M Dorrance 

The present improved instrument consists of a rectangular glass container 
measuring 6j4 inches (16 5 cm) in length, lyi niches (3 8 cm) in aakUIi and 
4 inches (1016 cm) in height A bakelite coier wuth eight openings through 
aaIucIi seieii glass rods and a thermometer are inserted completes the instrument 

The principle of the test is to determine Iioav long a time must elapse for 
clotting to occur m a drop of blood placed on the end of a glass rod (at body 
temperature) 
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Tcchnu — ^The container is halt filled with water at a temperature of 99 F , the 
co\er IS replaced and the rods allowed to remain immersed for half a minute the 
co%er IS remo\ed the rods dried and drawn upward so that when the co\er is 
reapplied their tips are about one quarter of an inch (0 61 cm) abo\e the water 
The finger of the patient is prepared and gnen a smart prick with a needle, 
the first drop ot blood is mopped awa\, then an e\en film of blood is placed on the 
tip ot each rod, care being taken to a^old touching the skin with the rod or 
allowing blood to touch the sides of the rod At stated interials of time, the rods 
are immersed in the water, and the time when clotting begins and ends is noted 
bj the character of the precipitate ^Vhcn the rods ha\e been immersed, the co%er 
IS remoAcd and the tipe ot clot can be seen b\ holding the rods to the light, the 
tips are next genth mopped oft on a clean towel and the texture and character of 
the clot examined 

In this instrument the normal clotting time is between fi\e and eight minutes 


CHICAGO PATHOLOGICAL SOCIETY 
Rcgttlai Moufhlv Meeting, Nox’ 11, 1929 
He\r\ C Swe\x\, PrcsidiHt in the Chan 

Prim\r\ C\rcixom\ of the Long Foli owing Tr\ima. H Gideon Weli s 
T his article will be published in full in a later issue ot the Archues 

DISCUSSION 

Edwin F Hirsch The relation of trauma to malignant growths is noted 
especialh well in the distal parts ot the extremities where for eNample, tollowmg 
a bruise, fibrosarcomas appear, such as Harbitz has described in the Archi\ es of 
Pathologt 

The Effect of Enperimf^tvl Hnperthtroidism vnp of In vnitiox* on the 
He\rt, Lher \xd Kidnei's J P Simonds and \\ W Br\ndfs 

This article appears m full in this issue p 445 

DISCUSSION 

Georges M Curtis In new of the results obtained bj Dr Simonds and Dr 
Braudes it is of interest to recall the work ot one of Ashers pupils Rohrer 
{Btothctn Zt^chr 145 154, 1924), using a modified Krogh microespirometer, 
studied the oxigen consumption of surining tissues He first determined the 
^olume ot 0 X 1 gen consumed bi weighed bits of muscle Iner and kidnei taken 
from normal control white mice Other mice were then fed thiroid extract and 
the determinations repeated In the resulting Inperthiroid state, muscle consumed 
24 per cent more oxigen Iner 23 per cent and kidnei but 16 per cent more than 
the normal organ The increase in oxigeii consumption for the entire animal was 
not gnen In white rats, this is about 37 per cent (Curtis Biochcm Ztscln 167 
321 1926) Feeding of tinroid extract increases the oxigen consumption of sur- 
MMiig organs m ^ar^lng degrees These results maj throw some light on the 
i-ari mg w eight loss of organs in experimental In pertln roidism 

Leukopl\ki\ of the Stomich Hurri a Singer 

This article will be published in full in a later issue of the Archues 
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The I>iFLUE\CE of Block ^^de of the Reticclo-Ekdotheli \l S\stfv ok the 
Formation of Antibodies Pall R Cannon, Raymond B Baer, F L 
Sullivan and J R Webster 

Metchnikoft’s idea that antibodies are products of the pai enteral ingestion and 
digestion of foreign substances bv phagocx tic cells, has recen ed additional support 
vithin recent jears as a result of the interest in the functions of the so-called 
reticulo-endothehal system According to the hypothesis of Aletchnikoff, if 
phagocytosis and intracellular digestion of foreign materials could be prevented, 
antibody formation would also be preiented Blockade of the phagocjtic cells 
would seem to furnish a good method for the elucidation of the problem, but the 
results of such experiments have been inconclusive, some investigators ha\ ing found 
a decrease in antibodj formation subsequent to the so-called blockade, some an 
increase and others no effect at all A close anal} sis of their vork, howeier, 
reveals the probable causes of these dnergent observations 

It IS ohvious that the blockade b\ particulate matter of everj reticulo-endothehal 
cell of the mammalian body would be extrenieh difficult, and, indeed, is probabh 
impossible E\en if it nere possible, the adaptive powers of the bod\ nould soon 
furnish more phagocvtic cells, either 63 further regeneration, or b}' differentiation 
of forms previouslv inactive It is useless to expect complete blockade Ne\er- 
theless, it should be possible to eliminate a great number of the actneb phagoc3'tic 
cells b}' blockading methods and, if the Inpothesis of Metchnikoff is correct, to 
obtain a corresponding decrease in antibod} formation 

In testing this idea, ho\\e\er, the following conditions are essential 

1 A. proper amount and kind of blocking material must be injected 

2 This injection should be continued throughout the experiment 

3 Both intra\enous and intraperitoneal injections of the blocking material are 
necessar} 

4 A sufficient number of animals to chmiinte individual ^arlatlon must be used 

5 A small dose of “test antigen” should be emplojed Adequate blockade of 
the reticulo-endothehal s\stem cannot be expected unless the first three of these 
conditions are obser\ ed , and tl e effects of the blockade on antibod3 formation 
cannot be clearcut unless the last two are recognized 

The experiments here described were pertormed with the aim m Mew, first to 
Block as many of the phagocytic cells of the bod\ as possible, and second, and of 
equal importance, to keep blocked these and any other cells that might regenerate 
or differentiate into active forms This can be successful onl}" if frequent intra- 
venous, as w'ell as intraperitoneal, injections are made In addition, a sufficient 
number of animals must be used to eliminate the factor of individual variation 
Even w’lth these prerequisites it is probable that the results, as far as antibod\ 
formation is concerned, will be obscured unless the proper dosage of “test antigen” 
IS used This w^as shown bj’’ Motohashi when he demonstrated that splenectomy in 
the rabbit is follow'ed by a decrease in the liberation of antibodj into the blood 
stream onl3" wdien a small amount of antigen is injected 

Thirt}^ rabbits in all w'ere used The blockading material was a suspension of 
from 4 per cent to 8 per cent of Higgins’ india ink (w'hite label bottle) in 0 85 
per cent sodium chloride solution This was injected two or three times a da}, 
intravenously and intrapentoneally, in amounts ranging from 5 cc to 25 cc At the 
end of two weeks of such blocking procedures, 0 5 cc of a 0 5 per cent suspension 
of sheep’s red blood corpuscles, w'ashed five times, was injected intra-v enously The 
sheep’s cells w'ere alwa3"s from fresh blood and were centrifugated at the same 
speed for the same period of time during the last w^ashing The rabbits in each 
series were selected so as to be of practicall}'^ the same w'eight, and a constant 
amount of antigen w'as injected into each animal At intervals of time the serums, 
inactnated at 56 C for thirty minutes, were titrated in a system as follow's 0 2 cc 
of a 1 to 4 dilution of pooled guinea-pig serum, 1 cc of diluted serum and 0 5 cc 
of a 2 5 per cent suspension of washed sheep’s corpuscles in 0 85 per cent sodium 
chloride solution The highest dilution of serum causing complete hemohsis m 
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one hour at 37 C was taken as the titer In senes 1 and 2, the blockading proce- 
dures were discontinued at the tune of injection of tlie “test antigen”, in senes 3 
and 4, they wete continued until the end ot the cxpeinncnt 

The results of these experiments may be summarized as follows 

1 The liberation into the blood stream of hcmolvsms to sheep’s red corpuscles 
following blockading piocedures depends on the manner of administration of the 
blockading material and the amount of antigen injected Repeated injections of 
suspensions of mdia ink, paiticularly inti a\ cnously, and continued after the injection 
of a small quantity of “test antigen,” are follow'cd bj a significant decrease m the 
liberation of antibody into the blood sticani, this liberation apparently ^arylng 
inversely with the extent to w'hich the phagocjtic cells arc blocked 

2 This decrease in output of antibody is independent of the indn idual vai lation 
of the animals, of loss of weight or of depression by fluids alone 

3 E^ idence is presented that small amounts of blockading material stimulate 
the liberation of antibody, whereas large amounts tends to depress such a 
liberation 

4 These expenments offer additional eiidcncc that antibodies, at least 
hemolysin, are formed b\ the phagocytic cells of the mcscnchtmal tissues 

The complete report is published in the Jouiiial of Immnnoloqy (17 441 [Nov] 
1929) 

Tw'^0 Cases or Maitgxaxt Ulcer \ii\i Endocakdihs or the Pllmonarv 
Valve W W Br<vndes, j\I D 

The first case is that of a white woman, 25 jears of age, whose chief complaint 
was nausea, vomiting and fever During the course of the disease, however, joint 
pain and temperature of the septic tj'pe developed, and a muimur was heard over 
the pulmonic area After repeated negative results, a positive blood culture w'as 
obtained, a nongreen-pioducing, nonhcmolyzing streptococcus growing only on 
blood mediums and under partial oxygen tension being isolated Pregnancy had 
been diagnosed, but criminal abortion w'as denied The patient died on the tw'enh- 
fourth daj in the hospital The postmortem examination demonstrated massne, 
irregular, friable vegetations on the pulmonary vahes appaiently completeh 
occluding the orifice of the pulmonary artery, and similar, but somewdiat small, 
vegetations scattered along the entire length of the posterior wall of the arterj to 
the hiluni of the left lung Numerous emboli w'eie present in the mtrapiilmonic 
branches of the pulmonary artery, and multiple hemorrhagic infarcts, but no abscess 
Acute fibrinous pleurisv w'as present The right side of the heart was maikedly 
dilated There was a necrotic ulcer at the level of the internal os of the uterus 
on the posterior w'all and a ragged reddish-gray area in the fundic portion A 
small amount of thin grayish exudate w’as present over the rectum and posterior 
surface of the uterus The spleen w’as large and soft There were numerous 
petechial hemorrhages and small pustules m the skin of the back 

Histologic preparations contained decidual tissues and chorionic vilh in the 
fundic portion of the uterus 

Gram’s stain of the tissues demonstrated gram-positive chain-forming organisms 
in the vegetations, lungs, spleen, liver, uterus and glomeruli of the kidneys 

The second case was that of a colored man, aged 43, who cut his right thumb 
on a tin can The thumb was amputated on the dav followung the accident, but 
septicemia developed rapidly and death followed in ten dajs 

The postmortem examination demonstrated a vegetation 10 b^ 12 mm on one 
leaflet of the pulmonary valve and an ulceration of the intima of the aorta with 
marginal vegetations 5 mm from the valves There were multiple septic infarcts 
111 the right lung, acute fibrinous pericarditis and pleuritis, a generalized fibrmo- 
purulent peritonitis and descending infection of the kidneys 

These cases w^ere brought before the society because of the infrequency of purely 
pulmonary valve involvement, but chieflv because of the massive size of the vegeta- 
tions and special bactenologic teatures in the first case 
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Die Biologie der Person Ei\ Handbuch der allgemeinen und speziellen 
Konstitgtionslehre By T Brugsch and F H Lewy Numbers 9 to 14 
Berlin Urban & Schwarzenberg, 1929 

The recent issues of this work contain several contributions of special interest 
to tlie pathologist de Crini devotes an extensive article to tlie question of 

the humoral constitution His discussion is based on the conception that for the 
organs of the human bodj, and in particular for the central nervous S3'Stem, the 
bodv fluids belong to the outer world as do the fluid mediums m vvdiich the low 
forms ot animal life exist Arnold Josefson’s chapter on the personality and the 
endocrine glands does not cov’er the field as completel} as it would seem desirable 
The personalit3 is intimateh influenced b3' the inner secretor3 glands There exists 
an undetermined optimum in the actn'it3 and internal relation of the endocrine 
glands which secures the greatest efficienc3 in the defense against internal and 
external injuries It is the inner secretor3 53 stem which, to a great extent, deter- 
mines the personalit3, and disturbances in this S3 stem are of great significance 
especialh’^ during the 3 ears of development 

In the period of cellular pathologv the supporting structures were greatl3 neg- 
lected The modern conception of constitution has given to these structures a 
paramount importance, since it is through them that the habitus of the individual 
IS fixed K. H Bauer succeeds well in illustrating the part plaved by the con- 
necting substances in the different problems of constitutional patholog3 

Much valuable information also can be obtained from R Weber’s stud3 on 
the teeth Then follow two detailed chapters on the intestinal tract by F Fleischer 
and on the e3e b3 J Helbron The reviewer can recommend especialb the latter 
chapter, vvFich contains much valuable material for both the pathologist and the 
pharmacologist Much space is dev'Oted to the question of the influence of the 
environment (R Michels) and the climate (F Giese) on the person 

It IS, of course, difficult to define sharpl3' what should be included in a S3'Stem 
of the biolog3 of the person There are chapters of a philosophic and religious 
content, dealing vv'ith the person and the communit3 m their relation to Catholicism 
(L Bopp), evangelical chnstianitv (C Fabricius), Islam (H H Schaeder) and 
Judaism (S B Rabinkow) A S Steinberg discusses the person in old and new 
Russia, Sen Nagai in Japan and Bett3 Heimann in the Indian view of the world 
Sen Nagai also describes the constitution of the Japanese The remaining con- 
tributions are H Schulte, the ps3 cholog3 of the sport and constitution , R Allers, 
medical characterolog3 , and K Birnbaum, the problem of biophv'sics m constitution 

The Medical Mlseuai, AIoderx* Development, Orgaxization' vxd 
Technical Methods Based on a New Svstem of Visual Teaching 
B3 S H Daukes, OBE, MD, DPH, DTkl and H , Director of the 
Wellcome !Museum of Ztledical Sciences Pp 172, with 44 illustrations 
London The AVellcome Foundation, Ltd, 1929 

This volume is an interesting and important contribution to medical museolog3 
A comprehensiv'e S3 stem of linking v'arious departments in medicine in S3noptical 
demonstrations of great educational v'alue is described in detail The time has 
come when the medical museum must expand from being mereb a collection of 
pathologic specimens into a living, progressive representation of medical knowledge 
and methods This is the plan followed b3'^ the Wellcome Museum of Medical 
Science in London, and practicalh’^ all of the fort3-four full page illustrations in 
the book illustrate the exhibits and methods of that museum The first chapter 
deals with the need of expanding the medical museum so that it may represent 
the growth of medicine as a whole, and the functions of the museum in this 
wider outlook in collecting and preserving material, in research and in education 
are set forth clearlv and enthusiasticalb By education m this connection is 
meant not onb specific medical education but also the education of the public 
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lu matters of health and h>giene In chapter 2 the evolutton of the system of 
the Wellcome Museum is outlined Chapter 3 is concerned with the general 
arrangement, classification, sequence and grouping of specimens and exhibits The 
succeeding five chapters deal with exhibits illustrating individual diseases under 
etiology, 'pathologic anatomv, symptomatologv, treatment and prevention These 
chapters will be of much service to persons m chaigc of growing museums of 
larger scope than just preserving and exhibiting pathologic specimens Curators 
of such collections, however, will find much of inteiest and help m these chapters, 
particularly m chapter 5, which discusses the grouping collection, preparation, etc , 
of pathologic material In chapter 9 tlic possible objections to the synoptical 
method of demonstration arc analyzed and answered The last chapter discusses 
the museum of the futuie “A museum lives nioie by what it gives than by what 
It receives” — m othei woids, the museum slioiild not be treated merely as a 
depository of material but as an integrating and living influence in teaching 
medical knowledge In several appendixes vaiions problems of museum airange- 
ment and methods arc discussed with particulai icfcrcnce to cairjing out the 
synoptical scheme Fmallv come lists of lefcrences to museum methods The 
book will be a helpful and stimulating guide to all who are concci ned in dev eloping 
progressive medical museums 


Tuiakalmia Historv, Patiioloov, Divoxosis axd Trlatmi XT By Waikcr 
M SiMPSOX, kl D , Director of Diagnosic Laboratories, Miama Valiev Hos- 
pital, Dayton, Ohio Price, “sS 00 Pp 162, with 53 illustrations and 2 color 
plates New York Paul B Hoeber, Inc , 1929 

The growth of knowledge of tularemia is one of the most romantic chapters 
m the leceiit liistoiv of medical lescarch The first case in a human being was 
recognized bv Whcriy in 1912 In 1920 the term “tularemia” could not be found 
in the medical literature, and up until 1924 only 15 eases had been reported During 
the next four years (1924-1928) over 800 cases were recognized in the United 
States, a large number of which vvcie studied in the Hvgicnic Laboratorv of the 
U S Public Health Service The work of Geoige W McCoy, who discovered the 
organism of tularemia, and of Edward Francis, both of the U S Public Health 
Service, constitutes the foundation of our knowledge m this “new disease” In 
1925 it was recognized bj O’Hara m Japan, and in 1928 b> Russian woikers m the 
province of Astrakhan Dr Simpson has written an interesting and timelj book 
on this disease Here under one cover is a complete and accurate account of the 
history, distribution, clinical manifcstatioi s, pathologvs bacteriology, diagnosis and 
treatment of tularemia The author has emphasized ceitain features, namely, (1) 
the certainty of infection of laboratory workers , (2) the persistence of agglutinins 
111 the blood of long^ rccovci ed patients (3) the cross agglutination of Bacleiiimi 
(ihoitus and Bactenum iulatcntc, (4) the granulomatous character of the lesions m 
man as contrasted wnth the lesions m animals, (5) the cv stme requirements of the 
oigamsm in culture mediums, (6) its pleomorphism , (7) its penetiation of the 
unbroken skin, (8) its invasion of fixed tissue tells, (9) its transmission through 
the egg of the tick to the next generation of ticks, (10) the great variety of insect 
hosts, (11) the great variety of animal hosts Theie is a complete bibliograph} 


The Blood Picturl axd Its Ciinical Sir.xintAxcE (Incilding Tropicat 
Diseases) A Guidi-book ox the Microscopy or the Blood Bv Pro- 
EESSOR Dr Victor Schiiiixg, P)iysician-m-Chief, the First Medical Uni- 
versity Clinic, Charite, Berlin Translated and edited by R B H Gradwohl, 
Director of the Pasteur Institute of St Louis, and the Giadw'ohl School of 
Laboratory Technique Seventh and eighth revised edition Price, $10 00 
Pp 408, with 44 illustrations and 4 color plates St Louis C V Mosln 
Company, 1929 


The first edition of this book was published in 1912 To this edition have been 
added sections on the typing of blood, the “guttadiaphot method,” a discussion of 
Arneths Qualitative Blood Theorv,” the Bastonella group of Veriuca peruviana 
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The discussion of sedimentation of red corpuscles has been enlarged Part 1 deals 
with technical matters Here one notes that some of the methods would be difficult 
to carry out m the United States because the stain required or the particular instru- 
ment is not readily available It is a disadvantage, too, that the chart for differential 
leukocyte count, on page 55, is reproduced with German designations “Gutta- 
diaphot” means a drop of blood viewed bj transmitted light, the test appears to 
need special paper a\ailable m Germany Part 2 deals with theory, morphology 
and division of the blood picture, and Part 3 with the fundamental principles for 
clinical use of the blood picture The blood picture includes the erythroc 3 te picture 
as seen m smear and thick drop, the differential leukocyte picture in smear, 
the total number of leukocjtes as determined by estimation or count, the number 
of red cells and the color index Part 4 gnes selected examples of the practical 
use of blood pictures or hemograms There is a disease index with brief blood 
pictures, as well as a general index The bibliography gives references chiefly 
to the German literature and there are no references to literature m the English 
language There seems to be no reference m the book to sickle-cell anemia The 
translator, who has done his work faithfullj, expresses his belief that Schilling’s 
book represents a marked advance in morphologic hematology and that it will be of 
great advantage to learn his methods 

The Dev'^elopment axd Growth of the External Dimensions of the 
Human Bod\ in the Fetal Period By Richard E Scvmmon, Professor 
of Anatomy m the University of Minnesota, and Lerov A Calmn, Professor 
of G 3 'necologj' and Obstetrics in the Universit 3 of Kansas Price, §10 00 
Pp 367 jMinneapohs The Unnersit 3 of Minnesota Press, 1929 

This IS a monographic presentation of a notewmrth 3 ', quantitative study pf fetal 
growdh “It consists of an account of the changes m the dimensions and external 
proportions of the bod 3 as determined from a large number of original observations 
and from a colligation of all available published data by other investigators These 
data have been treated analyticalb , studied for the effects of various important 
artifacts on them, and are presented, in condensed tabular, graphic and anal 3 tic 
forms ’’ The original data were obtained b 3 ' about 35,000 measurements of 71 
external dimensions of upw'ard of 400 selected human fetuses ranging from 2 3 to 
54 4 cm m crowm-heel length Measurements w'ere made also on 33 living new- 
born infants, but the data on these are not included m the final tabulations Follow- 
ing a detailed statement of the general plan of the investigation are given the 
summaries of the measurements, a general discussion and a general summar 3 
There is an extended bibliograph 3 , 180 tables, 73 figures, and 70 field graphs In 
the preface by Prof C Z\I Jackson it is pointed out that the mam outcome of this 
impressiv e work is a new' principle, nameb , that “m general the linear growth of the 
v'arious parts of the body is m uniform ratio during the fetal period " Any changes 
in proportion during this period appear to arise from irregularities established m 
the earlier, embr 3 onic period The work of the publisher is appropriate and com- 
mendable This monogaph will be an essential source of reference to students of 
the problems of growth 

The Adrenvls, Their Phvsiologv, Pathology and Diseases B3 Max A 
Goldzieher, Former Professor of Patholog 3 ', University of Budapest, 
Director of Laboratories, United Israel Zion Hospital, Brooklvn Pp 436, 
with 73 text-figures New York The Macmillan Compain, 1929 

The purpose of this book is to summarize the present knowledge concerning the 
suprarenals, their structure, physiolog 3 and diseases It represents apparentlv an 
expansion of an earlier monograph bv the author which was based on his own 
experimental and anatomic studies There are six chapters, which deal with the 
follow’ing subjects development, anatom 3 ', ph 3 'siolog 3 ', pathologic anatom 3 , patho- 
logic physiology and suprarenal organotherap 3 The longest chapters are the two 
dealing with pathologic anatom 3 ' and ph 3 Siolog 3 of the suprarenals There are 
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se\ enty-three text-figures most ot them illustrating tlie micro^^copic appearances 
ot morbid changes m the suprarenals Unfortunateh for some reason man} of 
the figures are so indistinct as to be worthless There is an extensn e bibliography, 
cotermg more tlian 100 pages The references are gi\en under topics in alphabetical 
order accordmg to authors names The \arious topics are not located easih 
without first consulting the index in which the bibhograph} is referred to by 
pages under the mam subjects The use ot special abbretnations of the names 
ot "^periodicals, requiring a ke}, seems to be an unnecessar} complication tliat 
could ha\e been atoided b} following the standard st^le of abbretiations of the 
Qiiaitcrh Cximulafnc ludcv Mcdtcus The st}le is not consistent!} clear and 
direct The book contains a large amount of information about the suprarenals 
and their mam and difficult problems It will be of \alue as a base for sources 
to the student of tlie suprarenal gland 

Selected Rea.dix-gs ix- P\tholog\ from Hippocr.vtes to Virchow Edited 
b} Esmoxo R Long, Professor of Patholog} in the Uimersitv of Chicago 
Price S4 Pp 301 Springfield 111 Charles C Thomas, 1929 

The \olume contains a set of excerpts (English) from medical classics of 
particular significance to the stud} of pathologx as commonlv understood Some 
ot these excerpts mark milestones m the derelopment of knowledge of disease, 
while others are samples of writings that hare had exceptional influence The 
time corered extends to the publication in 1863 of the translation b} Frank Chance 
of Virchow’s Cellularpathologie, that is roughh to the beginning of the microbic 
era It is the gradual replacement of “humorar’ b} “cellular” patholog} that is 
illustrated b} the book, infection and immunit} do not come within its scope 
Thirt}-stx masters are represented, and of these, three are American — Horner, 
Gerhard, Gross The order m which the excerpts come is chronologic. Eacli 
excerpt is preceded b} a brief but illuminating characterization of the work of 
the author b} the editor There are twent}-fi\e illustrations, mostl} of authors 
themsehes The work of the publisher merits a word of commendation There 
IS now a\-ailable in attractne form a well selected and representatu e set of 
documents, all in English and of comenient length, illustrating tlie de\elopment 
of patliolog} ilam of the works from which excerpts are taken are often quoted 
especialh m the courses on pathologi, but lor -various reasons onh seldom, \er} 
seldom read Long s Readings makes it eas} to form a more intimate acquaintance 
witli these classic writings and supplements well his excellent Histor} of Patholog} 

Blood Groupixg ix Relvtiox to Clixicvl -kxd Leg\l ilEDicixE Bv 
Lvlrexce H SxtDER D Sc , Associate Professor ot Zoolog}' North Carolina 
State College, Raleigh, Committee on Blood Grouping National Research 
Council Price, S5 00 Pp 153, with 28 illustrations and 5 plates Baltimore 
V ilhams & Wilkins Compan} , 1929 

Sm der s book is the first comprehensn e American book on the theory and 
practice of blood grouping The author is in the field of his special competence, 
as he is an actn e w orker on grouping problems particularly as the} touch genetics 
and plnsiolog}' Fortunatel} he is experienced also in practical transfusion, which 
IS discussed in considerable detail The book ma} be divided as follows tlie 
principles of isohemagglutination , transfusion— histor} , indications, technic of blood 
testing, methods, blood groups in legal medicine and m patholog}’, blood groups 
in animals, racial distribution of blood groups and its anthropologic significance 
In other words, the trends of interest in and the pracbcal applications of, blood 
grouping are considered There is an extensne bibhograph} The materials are 
handled adequateh and the strle is clear and direct The book will be useful lor 
all who are interested in blood grouping 



Books Received 


Report of the Haffrine Irstitlte for tfie Year 1928 Bj Major S S 
Sokhe^, I AI S Officiating Director, Haffknie Institute Price, 2 annas or 3 pence 
Pp 43 Boniba\ Go\ eminent Central Press, 1929 

Infectious Diseases and Other Fevers in Indi\ A Manual for 
Students and Practitioners B> Pursliotainclas T Patel, Jil D (London), 
MRCP (London), D T M &H (Cantab ), F C P S (Boinbaj), Medical Super- 
intendent, Cih' Isolation Hospitals (Arthur Road) and Maratha Plague Hospital, 
Hon Phjsician, King Edward VII Memorial Hospital and Turner Sanatorium for 
Tuberculosis Clinical Professor of Infectious Diseases, Medical Colleges, Bombaj 
Calcutta and London Butterworth & Compain, Ltd, 1929 

A Survey of the Law Concerning Dlnd Human Bodies Bj George H 
V'einmann Bulletin 73 of the National Research Council Issued under the 
Auspices of the Committee on Medicolegal Problems, National Research Council 
Price, $2 Pp 199 Washington, D C National Research Council, 1929 

Epidemic Encephalitis Etiologi, Epidlmiologj , Trlatment Report 
of a Sunej bj the Matheson Commission William Darrach chairman. Haven 
Emerson Frederick P Gaj, William H Park, Charles R Stockard, Frederick 
Tilnej, Wilhs D Wood, Hubert S Howe, secretari, Josephine B Neal, director 
of sunej, and Helen Harrington, epidemiologist Price S3 Pp 849, including 
bibhographi and author and subject indcNcs New York Columbia Uimersitv 
Press, 1929 

The Immunologi of Parasitic Infections B\ William H Taliaferro, 
PhD Professor of Parasitologj , the Uni\ersit\ of Chicago Price, S6 Pp 414 
New York Centun Companv, 1929 

Medical Leaders from HippocRiates to Osler B\ Samuel W Lambert, 
kl D , and George M Goodwnn, MC Price, "^5 Pp 331, with 32 illustrations 
Indianapolis Bobbs-l\Ierrill Compani, 1929 

The Right Honourable Sir Thomas Ci ifford Allbutt, KCB, MA 
jMD, FRCP, FRS, Hon jM D , D Sc , D C L , LL D , Regius Professor of 
Plwsic m the Unuersitj of Cambridge, Fellow' and Sometime Classical Scholar 
of Gonville and Cams College A Memoir Bi Sir Humphr\ Daii Rolleston, 
Bart , G C V O , K C B , M A M D , Hon M D D Sc D C L LL D , Regius 
Professor of Phjsic in the Unnersity of Cambridge, Somtime President of the 
Rojal College of Phj'sicians of London Price, S6 Pp 314 New' York The 
Llacmillan Compain, 1929 

Diseases Transmitted from Animals to LIan Bj Thomas G Hull Chief 
Bacteriologist, Illinois Department of Public Health , Assistant Professor of 
Pathologi and Bacteriologi , University of Illinois, College of Aledicine With 
an Introduction bv Veranus A Aloore, Director, New' York State A'’eterinar}' 
College, Cornell Unnersitj Price, S5 50 Pp 352, with 29 illustrations 43 
tables and index Springfield, 111 Charles C Thomas, 1930 
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A NEW METHOD FOR DIFFERENTIAL STAINING 
OF PLASMA CELLS AND OF OTHER 
BASOPHILIC CELLS '■ 

CHARLES H HITCHCOCK, MD 

AND 

WILHELM EIIRICH, MDf 

NI W "iOIUv 

The meth)I-gieen pyionin mixture of Pappenheim ancl Unna, while 
seiving a useful piupose m the staining of basophilic c}toplasmic sub- 
stance in numeious varieties of cell, sufifeis a certain diminution of 
value, in that for the seeming of best results piehmmaiy fixation of 
the tissue in absolute alcohol is lequisite Material fixed in Mfillei’s 
solution plus foimaldehyde can usually be satisfactoiily stained aftei 
subjecting the slides to a jneliminai}' soaking in alcohol, but the use 
of othei reagents is as a lule followed by failuie The moie fiequent 
use in this laboiatory of Zenkei -acetic acid solution foi loutine fixation 
has led to a seaich foi anothei foi inula by the use of which theie might 
be seemed coinpaiable diffeiential staining of mateiial so tieated 
Stiopem ^ stated that the substitution of acridine led foi pyionin accom- 
plishes this lesult, and piesented two foiinulae foi piepaimg the staining 
mixture Attempts m this laiioiatoiy to utilize his methods have been 
unsuccessful, m that unifoim ovei staining by the led dye has constantly 
ocemred Efforts to oveicome this defect by i educing the lelative 
amount of the aciidine led oi by lengthening the period of diftei entiation 
have lesulted meiely m complete failuie of diffeiential staining In 
view of the fact that even in successful Unna-Pappenhenn piepaiations, 
the nucleai staining is lathei weak, it was felt that the substitution of 
anothei nucleai dye foi the methyl gieen might be of advantage 
Malachite gieen was tested and was found to answei the pm pose 
admiiably 

The staining fluid finally adopted consists of a mixtuie of a 2 pei 
LCiit aqueous solution of malachite gieen with a 2 pei cent aqueous 
solution of aciidine led, in the propoition of one pait of the foimer 
to three of the lattei This mixtme keeps well and does not show any 

” Submitted for publication, Sept 6 , 1929 

’ From the Hospital of the Rockefeller Institute for Medical Research 

t With the technical assistance of Jessie C Hon 

1 Stropem, L Una nuova misccla per la coloiarione delle plasmazellen 
Ztschi wissenscb Ivlikr 39 302, 1912 
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piecipitatioii A few weeks’ iipening of the mixed solutions is of 
advantage, though excellent results aie seemed when the stain is 
employed as soon as piepared Only Grublei’s dyes have been used 
Sections piepared by the paiaffin method aie passed thiough iodine 
in the usual manner The iodine is lemoved by giaded alcohols followed 
by thorough washing m running watei foi at least fifteen minutes, 
incomplete removal often results in precipitation of the stain The slide 
IS then flooded with the d}e solution for fiom fifteen to thiity seconds 



Fig 3 — ^Another portion of the same tonsil as in figure 1, shoving perivascular 
infiltrate containing basophilic cells and particularh rich in plasma cells , X 560 


The excess of solution is diained ava}^ and the slide is lapidly washed 
m watei It is then passed diiectly into absolute alcohol, wheie it is 
left only as long as the dye continues to be washed out m clouds It 
IS then transfeiied quickh into x)lene Occasionally, the biilhancy of 
the prepaiation is enhanced bv lestaining 

Comparative obsertations have shown that alcohol-fixed mateiial 
IS well stained by this method, but such sections aie moie deeply colored 
by the Unna-Pappenheim formula On the other hand, tissue fixed in 
coirosive sublimate oi m Zenker-acetic acid solution jields better prepa- 
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Fig 1 — Section of tonsil fiom patient with rheumatic fever Plasma cells in 
inaigm of hmphalic tissue “Germinal center” in lower light hand corner AH 
sections arc stained by the malachitc-grccn acndinc-rcd method This section 
is here magnified 750 times 
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HITCHCOCK-EIIRICH—STAINING or BASOPHILIC CELLS G27 


rations when the malachite-green acndine-red mixtuie is emplo>ed 
Results in fixation with Muller’s solution plus foimalclehyde have been 
unsatisfactory, even when the slides have been subjected to prehminaiy 
oi ei night soaking in alcohol 

This method piesents ceitam advantages m addition to its applicabil- 
ity following Zenker-acetic acid fixation The biilhancy and depth of 
coloi of a successful pyronin stain tend to obscuie detail, and in addition 
there is usually a certain degiee of pink coloi throughout the section 



Fig 4 — Experimentally produced perivascular exudate m rabbit’s liver , 
X 560 

Acridine red, while not yielding the same depth of coloi, does not 
cloud the picture, even when minute detail is studied with the oil- 
immersion objective Theie is no confusing background of pink, so 
that the differential staining of the basophilic substance, while more 
delicate and of a lighter hue, is just as distinctive as in the case of more 
deeply colored preparations Fuitheimoie, the superiority of malachite 
green over methyl green as a nucleai stain is highly advantageous While 




Fig 5 — Infiltration around infected agar focus in subcutaneous tissue of 
h^ perergic rabbit , X 560 
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Fig 6 — Same Aschoft bodj as in figure 2, X 470 
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not so detailed as that seemed b} the use of non hematoxylin or of 
safianine, the delineation of the nucleai structuie is shaip and cleai, 
and piovides an excellent contiast with the ^all 0 us shades of cytoplasmic 
led Ceitain other stiuctuies aie stained b) this nucleai d}e, as, foi 
instance, stiiated muscle, filnm and certain pigments 
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Fig 7 — Subcutaneous nodule removed at biopsv from patient with rheumatic 
feier Various degrees of tissue basophilia are present X 470 


Results par excellence are seemed when hmphatic tissue is piepaied 
by this method In the coloied figure 1, which is deined fiom a speci- 
men of tonsil, the deep hue of the plasma cells contiasting wath the 
hghtei and blighter tint of the laige cells ot the so-called geimmal 
centei, is well seen Nucleai detail is cleai and sharp In the photo- 
miciogiaphs, it is of course difhcult to poltla^ the difteiential staining 
to the same degree but coinpaiison of figuie 3 wnth figuie 1 lioth fiom 
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the same slide, will aid m the interpi etation of the foimer Other 
basophilic cytoplasm, such as that of many young oi functionall}'^ active 
cells, is colored m vaiious shades of red oi pink Ganglion cells are 
deeply stained, so also are many of the immature cells of bone-marrow 
In figuie 4 IS pictuied an experimentally produced penvascular infiltra- 
tion within which basophilic cells aie piesent and can easil}’^ be identified 
Figure 5 lepiesents a h 3 'peiergic tissue leaction m which many deeply 
basophilic cells are present 

The cytoplasm of the chaiatteiistic cells of the Aschofi: body is 
stained a rathei dull, smudgy led, which vanes considerably m depth 
fiom cell to cell, and is distinct in quality fiom the brighter hues seen 
m young or functionall}^ active cells (compaie figs 1 and 2) This 
peculiar tone-quality was noted b) Aschoff - and by him was ascribed to 
degeneiation of the cell In young subcutaneous iheumatic nodules may 
be found great numbeis of basophilic cells, some with biilliantly staining 
piotoplasm, otheis charactei ized by the dull dirty led of the Aschoff’s 
body cell Similaily staining cells are fiequently encounteied in other 
rheumatic tissues The peculiar dulness of coloi noted in many of the 
cells of iheumatic tissue is rather distinctive, and it seems ])Ossible that 
systematic investigation with this method may shed further light on the 
disputed questions of their oiigin and natuie Figures 6 and 7 and the 
colored figuie 2 leveal moie full) than any description the exactness of 
detail seemed by this method, and its applicability to stud-\ by high 
magnification 

SUMMARY 

By the use of malachite gieen and aciidme red, the Unna-Pappen- 
heim staining method has been so modified as to be applicable to tissue 
fixed 111 Zenkei -acetic acid solution Such pieparations are better 
adapted to study by high magnification This modification is particularly 
valuable in the stud) of lymphatic tissue and of iheumatic feier mateiial 

2 Aschoff, L Zur ocarditisfrage, Verhandl d deutscli path Gesellsch 
8 46, 1904 



OXYURIS VERMICULARIS IN THE PERITONEUM 
RAYMOND H GOODALE, MD 

AND 

HAROLD KRISCHNFR, AID 

III IKUr, SVKIA 

Infection of the peiitoneuni with Oij/o/? vennitulans is not a 
common disease, and the following case illustiates the difficulty of 
diagnosis at opeiation The suigeon made a diagnosis of tuberculous 
peritonitis at lapaiotoiny and sent a nodule to the department of 
pathology toi histologic section The tissue pioied to be O'xyuns 
vcumculmis walled ofl in the peiitoneum 

REPORT or CASE 

A married woman, aged 21, entered the hospital on April 25, 1928, complaining of 
the continuous passing of urine through the vagina, beginning with her last 
deliver}' six months before The onlv other complaint was amenorrhea, which 
also began at tliat time 

Tlie plnsical examination showed nothing abnormal, except that there were only 
vestiges of the urethra left A fistula admitting one finger opened from the vagina 
into the base of the bladder This fistula was surrounded by dense scir tissue 
Bevond the fistula, the vagina appeared as a narrow transverse sht between iigid 
cicatricial lips The patient was ad\ised to hare a transplantation of the ureters 
into the colon 

In the course of ureterocolostom} , several loops of small intestine were found 
covered wuth hard wdnte nodules, each shghth smaller than a pea These nodules 
weie diagnosed as tubercles One was excised, fixed in Kaiserlmg I solution, 
dehrdrated, embedded m paraffin and stained watli hematoxylin and eosin and 
Gram’s stain On microscopic examination, the tissue showed tw'o cross sections 
of a female oxvurid filled rvitli eggs (fig 1) The wall of the parasite w'as clearly 
outlined, and the tw'O lateral spurs helped to identify it Immediately surrounding 
the w'orni w'as a ?one of degenerating tissue, in wdiich no definite cellular stiucture 
could be made out The outer zone w’as made up of concentricalK arranged con- 
nective tissue cells, among which were eosinophils and histiocytes No giant cells 
w'ere found around the parasite and no bacteria w’ere found by the Gram method ^ 

A fe}v cases of Oiyiuis encapsulated in the peiitoneuni similai to 
the one desciibed now aie repoited in the hteiature At the autopsy 
of a 42 year old -woman who died of caicinoma of the bieast, Kolb ^ 
found ten haul nodules on the peiitoneuni of the pelvis These nodules 
W'ere white, the size of giains of nee, and some of them w'eie peduncu- 
lated AVitli the exception of one Ascai ts lumht icoide<; in the esophagus, 
theie weie no paiasites of any kind m the gastro-intestmal tiact The 

Submitted for publication, Nov 7, 1929 

From the Department of Patholog}, American Umversitv of Beirut 
I Kolb Centralbl f Eaktcnol (Ong ) 31 268, 1902 
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mucosa of the rectum was noimal, and the vagina, uteius and tubes 
shoved no changes Microscopic examination of the nodules showed 
numerous ova of Oiyiuis venmculaus Schneidei’s- case was similai 
At the autopsy of a 36 yeai old woman who died of diffuse peiitonitis 
aftei a hysterectomy, he found a nodule 2 cm in diameter neai the 
opeiative stump of the left ovaiian ligament, which showed a mature 
oxyurid sui rounded b}^ connectne tissue and containing ova Mairo” 
lejDoited a case of an ox}uiid found at autopsy in a 34 ^eal old woman 



Section of OxMins vermicularis showing ova 

from an insane asylum Two small giowths veie situated on the out- 
side of the left tube neai the fimbriated end one the size of a pea and 
the othei twice as large In situ, the}"^ weie thought to be the remains 
of an old peritonitis Both were cystic, containing cleai cholesterol 
ciystals in fluid The smaller one contained numerous ova of Oxyinis 
Histologic examination of the cyst excluded the possibility of a diiect 
extension through the wall of the tube Strada * also found an encaj^- 


2 Schneider Centralbl f Bakteriol 36 550 1905 

3 Marro, G Arch per le sc med 25 161 1901 

4 Strada, F Arch per le sc med 31 418, 1907 
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sulated oxyuiid on the peiitoneal siuface of the povich of Douglas in a 
60 yeai old woman who had died of bionchopneumoma Schioedei = 
repoited a similai case Kaufmann found Oxywis in tissue fiom a 
31 yeai old woman lemoved dining lapaiotomy 

The chief question concerning these cases of encapsulated Oiyiuis 
on the peiitoneum has to do with the mode of entiance into the peii- 
toneal cavity Theie are two possibilities one is b} way of the geni- 
talia in females and the other is by dnect extension thiough the nail 
of the intestine It is agieed by most wiiteis that the oxyuiid gams 
access to the peritoneal cavity in females by way of the vagina, uteius 
and tubes This seems logical because oxyuiids have been found in 
all of these at difteient times Heller" found oxyiiuds incidentally in 
the vagina at autops}, while Spitzei found many living woims 
(oxyunds) in the solution following a vaginal douche in a 12 yeai old 
girl Westphalen° mentioned having seen these paiasites neai the 
ceivix Simons found them living and motile in the ceivix of a 
living woman, and Vix” lepoited that he found the eggs in uteiine 
secretions 

The only instance in which the uterus was found to be infected was 
the case of Benedetti in which he found Oxyio ts between the placenta 
and the uterine wall 

ChiarH" found the female paiasite suiiounded by giant cells in a 
tube with salpingitis ot long standing He assumed that the paiasite 
gained entiance to the tulie by way of the vagina and cervix, because 
Oiyuiis had been found in these locations Tschamei found two 
living oxyunds in the light tube of a 31 yeai old woman 

It will be noted that all the cases of encapsulated oxyunds in the 
peritoneum were in women Entiance to the peritoneal cavity b}'' way 
of the genitalia seems reasonable Howevei, theie aie ceitain cases in 
which abscesses caused by O vyiii is have been found in the intestinal 
wall, and these cannot be explained in the same way Nathan 
lepoited a case in a young workman with a pen rectal abscess in which 

5 Schroeder Lehrbuch der Gynakologie, ed 2, Leipzig, F C W Vogel, 1926 

6 Kaufmann Lehrbuch der speziellen pathologischen Anatomie Berlin, 
W de Gruyter & Company, 1922, p 672 

7 Heller Deutsches Arch f klin Med 77 21 1903 

8 Spitzer Wien med Wchnschr 42 6, 1892 

9 Westphalen, cited by Kolb (footnote 1) 

10 Simons Zentralbl f Gynak 23 777, 1899 

11 Vix, cited by Kolb (footnote 1) 

12 Benedetti, cited by Kolb (footnote 1) 

13 Chian, H Virchows Arch f path Anat 269 730, 1928 

14 Tschamer Zentralbl f Gynak 43 989, 1919 

D Nathan Frankfurt Ztschr f Path 36 82, 1928 
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he found the eggs of Oxywis but no bacteiia Weigmann^® and 
Froehch^” cited similai pernectal abscesses in two lioys 6 and 11 
years old, respectively Dmitrieft repoited a case of intestinal 
obstruction as a icsult of a partly jjerforated abscess due to Oxywis 
in the colon The appendix was normal but filled wnth oxyuiids 
Hippus and Lewmson found O i vm is under the serosa of the 
appendix of a 6 yeai old giil They also found eggs of O.iyuus 
in contiguous l}mph glands Theie were no bacteiia in the wall of 
the appendix in this case The parasites must ha\e tiavcised the 
intestinal \vall in these cases If thej'^ w^ent thiough an opening in 
the wall passively, all the abscesses should contain bacteria, as well 
as the oxyurids With the present data however, it seems impossible 
to draw any definite conclusion 

The pathologic effects of encapsulated ox}urids in the peritoneum 
tire not giave, accoiding to Stiada who diew this conclusion fiom the 
cases which he found desciibed in the hteratuie and from his oivn case 
The same is true of the case here reported, for the patient has had no 
fuithei s}mptoms refeiable to the remaining nodules in the peritoneum 
It appears that the paiasites enteied the peritoneal cavity bringing with 
them few if an} bacteria from the genital tiact The peritoneum 
leacted against the w'^oims as it wmuld leact against any foieign bod^, 
by encapsulation 

sum:uary 

A case of 0.\yuns vcnnicnlaiis encapsulated in the peritoneum is 
leported, and a review^ of lepoits of similar cases is given All the 
seven cases repoited ha^e been m w’^omen Since oxyurids hace been 
found in various paits of the genital tiact it is concluded that the} 
gain access to the peiitoneal cavity by this route No serious pathologic 
effects have been noted fiom the encapsulation of Oxyuus m any of 
these cases The cases of abscesses in the intestinal w^all caused by 
Oxyuus aie also discussed 

16 Weigmann Berl khn Wclinschr 58 732. 1921 

17 Froehch Rev mens cl mal de I’enf 15 497, 1897 

18 Dmitneff Zentralbl f Chir 53 1876, 1926 

19 Hippius and Lewmson Deutsche med Wclinschr 43 1781, 1907 



TRAUMATIC RUPTURE OF THE HEART 

REPORT 01 A CASE * 

HENRY W FERRIS, D 

NEW HA\rN, CONN 

Spontaneous luptine of the hedit associated with some definite 
existing lesion in the niyocaidiuin, such as an infaict has been fie- 
quently obseived and lepoited, likewise, wounds and lupture due to 
perforation by fiactuied ribs, bullets and vaiious other tjpes of foieign 
bodies On the other hand, luptuie due to a nioie niduect tiauina, 
when the injuiiotis foice has been a coinin ession of the chest or abdomen 
01 merely a concussion, while not infiecpiently described, is still a rathei 
unusual occurience Howevei, Cutler and Beck^ thought that luptuie 
of the heart by contusion occuis moie fiequently than the reported 
examples would seem to indicate The exact natuie of the mechanism of 
this traumatic luptuie, howevei, \aiies consideiably, and would seem 
fiequently to be doubtful The case to be described is presented, theie- 
fore, fiist, because the lesions diffei somenhat fiom others pieviously 
described, and second, because it is thought that the injuiy may be 
plainly accounted for by the natuie of the mechanical foice involved 
I should also like to stiess the point, m passing, that the medicolegal 
value of a coriect diffei entiation of traumatic fiom nontiaumatic lup- 
ture of the heart on the basis of anatomic obsei rations is plainly vei} 
great, and that the not infiequent occuiience of the lattei accident should 
be borne in mind 

REPORT OF CASE 

Hisfoiv — J B, a white bo 3 ', aged 17, on Ang 13, 1929, while attempting to 
steal a ride on a truck, slipped off, falling to the ground A rear wheel of the 
vehicle passed over his body He was brought to the accident room of the New 
Haven Hospital, but was found dead on arrival Abrasions were found over the 
upper part of the body, and blood was oozing from the nose and mouth No 
famil}'^ or past history was obtained 

Ncaopsy — Necropsy was performed approximately two hours after death 
The body was seen to be that of a well nourished wdiite bov, wuth a well developed 
bony and muscular structure, the weight w'as SO Kg, and the height 162 cm 
He did not, however, appear to be as old as his given age His features were 
juvenile, hair on his face w'as scant and there was onlv a small amount of pubic 
hair The external genitalia seemed rather underdeveloped He w'as not, how^ever. 

Submitted for publication, Nov 7, 1929 
■‘-From the Department of Pathologj, Yale Unuersity School of Medicine 
1 Cutler, E C, and Beck, C S Surgery of the Fleart and Pencardu.m, 
Nelson Loose-Leaf Living Surgerj, New York, Thomas Nelson & Sons 1927 
Aol 4, p 273 ' ’ 
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o\erobese There ^\as beginning postmortem ngiclit}^ of the extremities and jaws, 
with a postmortem hvidit\ over the dorsum of the hod)' The skin sliowed tlie 
following lesions on the left aspect of the upper lip, there was an abrasion 
measuring 3 cm in length and 1 5 cm m diameter There w ere also several other 
small abrasions and lacerations A small abrasion was seen on the lower hp and 
a small cut on its left side measuring 1 5 cm m length There were a number of 
superficial abrasions on the chin When the buccal mucosa w'as examined it was 
seen that the skin and underhing tissues had been stripped awa^ from the man- 
dible for a distance of se\eral centimeters beginning about 2 to 3 cm from the 
right of the simplnsis and extending back along the left mandible to a point 
about half wai between the sMuphjsis and the angle When the skin was 
reflected downward it was found that the bone was completelj bared by tins 
iniurj An ecclnmotic area was seen o\er the right rjgoma Superficial abrasions 
were seen on tbe neck, especialh the right side, and on the chest, where the\ took 
the form of longitudinal striations measuring from 8 to 10 cm in length Thei 
extended dowmward and slighth laterallv toward the left side of tlie bodj There 
W'as also seen a prominence of one of the left ribs, which was eiidcnth broken 
and projected somewhat beneath the skin, hut not through it On tlie abdomen 
aboie the left anterior superior iliac spine, there were seen scicral small blue or 
purple contusions Beneath one of these a small, bard mass was felt On dissec- 
tion, this was seen to be a small piece of bone sharp at one end, blunt at the other, 
measuring 17 b\ 6 miii and evideiith broken from the ilium, the bolder of which 
was irregular This fragment penetrated the deep fascia and lodged beneath the 
skin There was a moderate amount of hemorrhage m tlie adjacent tissue On the 
right knee, just below the patella, there was found an abrasion measuring from 
4 to 5 cm bv trom 2 to 3 cm and a smaller one just distal to it Lcmpli nodes 
W'ere felt m the right groin, but nowhere else 

When the peritoneal cacitj was opened, there was seen a large quaiititc of 
blood, amounting to scceral liters The peritoneal surfaces seemed smooth and 
glistening The bladder was contracted The edge of the Iner w'as onh a short 
distance below' the costal margin on the right 1 he blood apparenth came from 
extensile injun to the spleen, w'hich showed a number of deep lacerations Aside 
from these, the organ, which weighed 200 Gm and measured 14 bj 8 5 b\ 2 5 cm 
W'as not remarkable 

When the chest plate was remoxed, it w'as seen that each pleural ca\iti con- 
tained seieral hundred cubic centimeters of blood The transierse diameter of 
the heart and pericardium was 10 cm that of the chest 24 cm The pericardial 
sac W'as opened in situ and found to contain a small amount of fluid blood The 
pericardial surfaces w'erc searched carefulh for eiidences of injurj None was 
found lateralh, inferiorh or anterior!}' Posteriorlv, however, there w'ere found 
behind the right auricle, openings leading dow'ii into each pleural cavitv, rather 
ragged in appearance and measuring from 2 to 4 cm in diameter The tears in 
the pleura reflected over the mediastinum were perhaps somew'hat larger The 
lateral pleural surfaces seemed intact, smooth and glistening, though there w'ere 
beneath them a few small areas of hemorrhage associated W'lth fractured ribs, 
W'hich W'ere as follow's on the right the second, third and fourth were broken 
in about the midaxillary line on the left, the fifth and sixth, slightly more 
anteriorly 

The heart w'eighed 205 Gm It w'as firm m texture, contracted and evidently 
contained little or no blood The pericardial surface W'as smooth and glistening, 
except at the apex posteriorh , w'here a jagged laceration measuring 1 5 cm in 
diameter was found This lesion was situated in the left ventricle just lateral 
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to the interventricular septum, and opened directlj into the left ventricle There 
was also seen to be a small connection through the septum into the right ventricle, 
just about large enougli to admit a probe I here was a rather narrow appearing 
fissure that led from the mam rent lateralh and slightly upward, in the left 
ventricle Lying fice m the pericardial sac was an irregular piece of cardiac 
tissue This measuied about 3S by 15 by 0 5 cm On one small surface was 
subepicardial fat, wbicb was somewhat torn On another surface could be seen 
a small amount of endocardium, and a few fine columnae carneae The other 
surfaces showed torn muscle fibers similar to those m the heart lesion itself 
1 his portion of heart wall seemed obviously too small to fill the main opening 
m the ventricle completely, and seemed more likelv to have come from the lateral 
more fissure-like laceration No other fragments of cardiac musculature were 
found l>mg m the pericardial sac It is probable that other pieces were torn 
loose, but were carried wnth the flow of blood out of the pericardial sac and 
through the pleural tears, into one of the pleural cavities, w'bere, because of the 
large amount of blood, they were not observed There was a small 7one of sub- 
epicardial hemorrhage just abo\e the rent in the heart, and extensive subepicardial 
hemorrhage and scattered petechial hemorrhage on the anterior sui face of the 
left ventricle, with blotches of hemoirhage on the lateral surface The subepi- 
cardial fat along the coroiiaiy arteries seemed somewdiat increased The arteries 
w'ere not tortuous, and no obstructions could be demonstrated by probing When 
the right side of the heart w'as opened, the endocardium w'as found smooth and 
glistening Piactically no blood was contained within The foramen ovale was 
patent, connecting the two auricles bv a small ebanne) a few' millimeters m diame- 
ter, w'hich passed on a slant through the interaiiricular w'all The tricuspid valve 
measured 10 cm in circumference The valve leaflets w'ere thin and delicate The 
chordae tendineae w'ere thin and delicate and attached in their usual position 
The columnae carneae and the papillary muscles of tlie right ventricle w'ere neither 
flattened nor increased in size The pulmonic valve measured 5 5 cm in circum- 
feicnce The valve cusps w'ere thin and delicate The mvocardium of the right 
ventricle seemed homogeneous and measured from 3 to 4 mm in thickness 
(exclusive of the columnae carneae) When tlie left side of the heart was 
opened, it was seen that just above the mitral valve, there w'as a tear in the endo- 
cardium of the auricle, which measured about 4 cm in length, and which extended 
down to the musculature, a few' of the fibers of which were torn There w'as no 
evident disturbance of the competence of the mitral valve due to this superficial 
lesion That valve measured 7 cm m circumference, the vaKe leaflets being tnin 
and delicate The chordae tendineae were also' delicate and attached in their usual 
position The papillary muscles and the columnae carneae of the left ventricle 
W'ere not increased in thickness oi flattened The ventricular wall was 12 mm 
thick The aortic valve measured 5 cm in circumference The valve cusps were 
thin and delicate The aorta above was smooth and flexible, and otherw'ise not 
remarkable 

Tlie remainder of the viscera will be described onty briefly 

The right lung weighed 375 Gm , the left 275 Gm Both showed a few small 
tears m the jileura, a few blebs of interstitial emphysema and blotclies of sub- 
pleural hemorrhage 

The stomach and duodenum were not remarkable The pancieas w'eighed 75 
Gm and measured 16 cm m length It was not unusual in appearance The 
Iner weighed 1,225 Gm , and measured 215 by 145 by 5 5 cm The peritoneal 
surface seemed smooth, glistening and uninjured A,t the base of the falciform 
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ligament, a small amount of extravasated blood was found beneath the capsule 
of Glisson, due to small, shallow tears in the hepatic substance Otherwise, the 
liver was not remarkable 

The suprarenal glands together weighed S 5 Gm , but showed nothing unusual 
The cortex did not seem thinner than usual Tlie right kidnej' weighed 100 Gm, 
and measured 9 5 bj^ 6 bv 2 5 cm The left weighed 125 Gm , and measured 10 
by 6 by 2 5 cm They were essentiall}' normal in all particulars 

The bladder was contracted, and showed no pathologic change The prostate 
was small and cut readilj The seminal vesicles were small and contained a 
small amount of yellow semigelatinous fluid The testes together weighed 45 
Gm The tunica albuginea was not thickened The substance was yellow, the 
tubules did not string out readih when pulled by forceps 



Traumatic rupture of the heart (posterior view) The small drawing shows 

the portion of the cardiac wall found loose 

\ 

The tongue, phdr 3 nx, larynx, trachea and esophagus were not unusual, except 
for numerous small hemorrhagic areas in the mucosa of tiie larynx and trachea 
The thyroid gland weighed 40 Gm , and W'as not remarkable The thjmus weighed 
62 Gm , and extended down over the great vessels In the connective tissue 
capsule w^ere some small extravasations of blood It was light pink externalh, 
and moderately soft The cut surface appeared more jellow 

In the intestines, there was a well marked hjperplasia of Pejers patches and 
of the solitary lymph follicles and of the Ijmph nodes in the mesenterj The 
lumen of the appendix was slightly dilated 

The bone-marrow w'as pink and of the consistencj^ of fluid 
Beneath the scalp over the low'er occipital region there w'as a hematoma mea- 
suring 6 cm in diameter but relatively thin, and containing only a small amount 
of blood No fracture of the skull was found either externally or after remoMiig 
the vault In both orbital cavities, a slight amount of extra vasated blood w'as 
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seen m the orbital fat Beneath the dura covering the petrous portion of the 
temporal bone, there were small petechial hemorrhages The pituitary gland nas 
not unusual The brain showed nothing of note externalh except a slight flat- 
tening of the right hemisphere, probablj artefact jMultiple frontal sections 
rerealed nothing of note The spinal cord was not remarkable either externalh 
or on section 

Mtcioscopic Obserz'aiwus —HQZvt The muscle fibers of both ^entrlcles were 
not unusual in size or staining properties A section of the edge of the lacerated 
region of the apex showed no evidence of unusual cellular infiltrations, and the 
muscle fibers appeared well preserred Small extravasations of red blood cells 
were seen in the tissues adjacent to the torn edge In scattered areas, likewise, 
through the left ventricle, small hemorrhages were seen m the connective tissue 
septums and in the fatt\ tissue of the epicardium The fibrous tissue of the 
heart w'as not increased, and the blood \essel 5 showed no changes 

Other Organs A few' scattered and clumped red blood cells w-ere seen m the 
aheoh of the lungs, otherwise, there w'ere no unusual changes A section through 
an uninjured area of the spleen showed no changes of note Postmortem changes 
were found m the mucosa of the stomach The other larers were not remarkable 
The pancreas, Iner suprarenal glands, kidneis and bladder presented no 
microscopic changes of interest 

The aheoh of the prostate w'ere fairh numerous, but small, and the stroma 
surrounding some of them presented a few scattered small round cells Spermato- 
genesis in the tubules of the testes was only moderate with few' mature sperms 
MSible 

The structure of the tlnroid gland was not remarkable The lobulation of the 
thimiis was well marked The cortical and medullar j portions w’ere fairlj dis- 
tinct In the central portion of almost c\er> lobule was seen at least one large 
rounded, pink-staming mass w'lthout anv definite structure Hassall’s bodies 
seemed somew'hat fewer than usual Mitotic figures were seen fairlj frequentl}' 
in the medullarj portions of the gland 
The aorta was not unusual 

Postmortem changes were present in the mucosa of the ileum Pejers patches 
were^ hjperplastic with prominent germinal centers, though onh moderatelv 
numerous mitoses The Ijinphoid tissue of the appendix was prominent, the 
lumen w’as dilated The follicular structure of the hmph nodes w'as seen, but the 
cejitral portions of the nodes were loosely arranged and rather acellular 

Both the pars neri osa and the pars glandularis of the pituitarr gland were 
well stained and preser\ed The arachnoid was somewdiat thickened There was 
great congestion of the pial Aessels and of those of the ependjma of the ventricles 
The spinal cord show'ed nothing of note 

COMMENT 

It would seem from the distiibution of the mjuiies m this boy that 
the wheel of the truck m passing over his body struck fiist the region 
of the right shoulder, then passed over his chin, in a glancing mannei , 
thus stripping the soft tissues from the mandible as described It then 
lolled on mer the chest in a course downward and from right to left 
and over the left side of the abdomen, severely compressing the chest 
and abdomen with resulting fiacture of several ribs and rnptme of 
the spleen That more ribs ivere not broken was undoubtedly due to 
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the fact that because of youth the chest was flexible, and bent in 
undei the weight of the vehicle, spnnging back into position aftei it 
had passed The coinpiession was sufficient, apparentl}, to tear loose 
a portion of the attachment of the mediastinum, opening channels beti\ een 
the pericaidial and the pleuial cavities The passage of the wheel over 
the great blood vessels pi evented the outflow of blood fiom the pulmon- 
aiy artery and aorta The heait was probably dilated from the physical 
exertion employed m lunning and attempting to boaid the tiuck As the 
wheel passed on downward the blood was forced tow aid the apex of the 
heait, and the stiaiii on the musculatuie was intense 1 he w'all luptured 
m that legion, wdiich was also the thinnest pait of the left A^entncle 
The foice was so great that a portion of the w^all was actually blowm 
completel} out of the heart as a plug of tissue The fact that the semi- 
lunai valves w^eie not damaged may indic.ite that the compression acted 
to foice the blood in the aorta and pulmonaiv aiteiy aw'a\ from the 
heait In legaid to the pleuial lents, it might be aigiied that the 
ioice of escaping blood fiom the heait so distended the peiicardium 
that it ruptuied with a tearing likewuse of the pleuiae, allowing the blood 
to escape thus On the othei hand, it seems moie likely that the 
openings w'eie caused by the distoition accom])anymg the compiession 
If the formei had been true, it w'ould seem as if theie should have 
been much moie extiavasation of blood m the mediastinal tissues than 
was actually piesent Cessation of the heait action presumablv took 
place a few^ seconds oi, at most, minutes from the time of the accident 
the immediate cause of death being piobabh cxsanguination This 
differs from the mechanism in a spontaneous luptuie of the heait asso- 
ciated wnth an infaict, gumma oi aneun’’sm, m wdiich the accumulation 
of blood in the pericaidial sac finall}' so embaii asses its action that the 
oigan soon ceases to beat It is conceivable that a traumatic luptuie 
of the heait, less extensive m degree than the one desciibed, might 
be compatible wnth life, piovided that the lent became filled wnth 
clotted blood before too much had been lost The accumulation in the 
pericardium wmuld flow oft into the pleuial sacs, and the heart be thus 
spared its effect This fact has been brought foith a number of times 
in discussions of punctuie wounds of the heart and pencaidmm, in 
cases in which the patient has survived the accident In this case, it 
IS obvious that the fractured ribs themselves played no part in the 
tiauma to the heart oi even to the pericaidium because of then distance 
from the lesions 

The 1 elation between the ruptuie of the heait and the geneial physical 
condition is interesting to considei The undei developed sex char- 
acteristics seen in this youth and the hyperplasia of thymus and lymphoid 
tissue are chaiactenstic of so-called status thymicol3auphaticus A w^eak- 
ness and softness ot the caidiac musculati le aie described as occuirmg 
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in that condition It might be felt b> some that this played a role m the 
pioduction of the lesion Even if one weie to admit that theie is 
such a definite entity as status hmphaticus, which is questioned by man> 
authoiities, it would seem uiinecessaiy to call on that to aid in the 
explanation of the piesent case, as the foice would seem sufficient to 
have caused the damage m a sound oigan 

Many of the othei instances of traumatic luptuie of the heait 
to be found described in medical liteiatuie are much less capable of a 
definite explanation as legaids the mode of pioduction than the one 
heie desciibed Saphii - lepoited the case of a child, aged 4, ovei 
whom a motor truck passed with no apparent mjuiy to the chest and but 
few abrasions on the abdomen The heait showed a i uptime tians- 
vcisely from the midpoition of the anterioi siiiface of the left ventiicle, 
acioss the left maigin ending in the lowei thud of the posteiior surface 
of the left ventricle neai the inteiventiiculai septum The tear measuied 
about 6 5 cm in length IS'Iici oscopically, the cai diac musculatui e showed 
no degeneiation, fibiosis oi mfiammatoiy reaction The light pubic 
and iliac bones were the seats of fiactuies with hemoiihage into the 
adjoining fascia and the peiitoneal cavity In this child, the thymus 
weighed 30 Gm , and the mediastinal, peiitoneal and i eti opei itoenal 
lymph nodes were enlaiged The aorta, howevei, showed no hypo- 
plasia He felt that a status lymphaticus was not piesent despite these 
appeal ances His explanation of the luptuie was that it was due to 
tiauma with the gieatest foice acting in the region of the light pelvis 
He did not explain how this foice actually pioduced the lesion, and 
he stated that spontaneous ruptuie could not be absolutely excluded 
'luinei and Gould'’ desciibed an accident m which a 47 yeai old sailoi 
fell a distance of 20 feet (6 meteis) apparently landing on his head 
He lived five houis aftei entiance into the hosjDital Aside fiom a few 
superficial biuises and laceiations on the face, scalp and hips the only 
gross injuiy to the body was a fiactuie of the fiist segment of the 
gladiolus There was no teai in the paiietal peiicaidium A small 
exti avasation of blood was seen in the anterior mediastinum and about 
450 cc of blood in the peiicaidial sac The light side of the heait 
was collapsed The caidiac musculature appealed normal and healthy, 
aside from a small teai found in the anteiior wall of the right ventiicle 
close to the semilunar valves, large enough to admit a lead pencil into the 
ventriculai cavity They thought that the fractuie of the sternum was 
due to indiiect violence, the result of sudden flexure of the spine, with 
an accompanying pressuie on the heait, and the pioduction of a small 

2 Saphir, O Rupture of the Heart b^ Indirect Trauma in a hour Year 
Old Boy, Am J M Sc 173 3 H, 1927 

3 Turner, G R and Gould L P ,A Case of Traumatic Rupture of the 
Heart, Lancet 2 567, 1917 
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opening Fiom the clinical observations, the} felt that theie was an 
initital slight hematopericarduim, with the formation of a clot in the 
opening This latei dislodged and the sudden distention of the peri- 
caidium with blood caused death A case repoited by Howat ^ is some- 
wdiat similar A health} shipw^right, aged 23, fell 45 feet (14 meters) land- 
ing on some wooden planks and steel plates Pie w'as found dead on his 
arrival at the hospital, tw'enty minutes later A few^ scratches and bruises 
w^eie found at the right elbow, but no othei gioss external injuries 
Laceiations w^ere found in the Inei with fluid blood m the peritoneal 
cavity and an extiavasation into the i etiopei itoneal tissue from 
lacerations of the right kidney Blood wms also seen m the loose 
tissue of the posterior mediastinum The peiicardium was intact, with 
about 750 cc of blood contained wuthin the sac A shthke opening w'as 
found leading into the cavity of the left am icle situated exactly in the 
free edge of the auricular appendage, and measuring about 0 25 cm in 
length Micioscopic sections show'ed no cardiac disease How at felt 
that tiaumatic luptuie of the heait w’lthm an intact peiicaidium is 
almost ceitainh due either to compression or to concussion The former 
may act either by directl} buiismg the heart tissue so that the injured 
part gives w^ay immediateh, oi latei, oi else wuthout this diiect injiiiy, 
by so increasing the intracardiac blood jiressure that the health} heart 
w^all IS burst from wntliin In this particulai instance, he felt that the 
blood piessure increase on a distended auiicle w'as such as to drive the 
contained blood away from the natural orifices tow^aid the blind 
extremity of the auiiculai appendage The part played by concussion 
here is not certain He cited anothei instance of a 68 }ear old buck 
layei wdio had his chest compiessed d}ing five w^eeks later wuth a lup- 
ture of the heart neai the apex through a biuised area, of which theie 
were several No other cardiac lesion w'as found He thought that this 
IS an example ot the dela}ed efiect of traumatic injury of the heart 
Traumatic rupture of the heart with uninjuied chest wall w'as repoited 
by Kelleit,® wdio said that a 44 year old Italian woikman was caught 
in a cave-in of a sand bank and buiied to his w'aist He was dead when 
dug out The autopsy w^as performed eight days latei on the embalmed 
body 0^el the anteiioi aspect of the chest, especially on the left, w'ere 
fi^e small abrasions, wdiile below'^ both knees w'eie hkewuse abiasions 
No fractures w'ere in evidence The peritoneal cavity contained approxi- 
mately 1 liter (1,000 cc ) of bloody formaldehyde-containing fluid The 
left pleural cavity contained a laige amount of fluid, and clotted blood, 
1,800 cc in all, Avith a compression of the lung into the upper portion of 
the cavity In the peiicardium w'as a large amount of firm blood clot 

4 Hovat, R K Traumatic Rupture of the Heart Lancet 1 1313 1920 

5 Kellert E Traumatic Rupture of the Heart Report of a Case with 
Uninjured Chest Wall, J Lab & Clin iMed 2 726 1917 
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stuiounding the heart and adherent to the pericardial surfaces The 
lower left portion of the pericardial sac presented a ragged opening, 
4 cm in diametei, which was filled with fiim, friable blood clot, and 
communicated with the left pleural cavity The heart weighed 370 Gm 
Near the apex on the right posteiioi surface was a ragged linear 
laceiation of the heart wall measuimg 5 cm in length, communicating 
with both ventricles, the laceration extending across the interventricular 
septum Just beneath the right auricle were two minute openings in 
the fat and myocardium In the left ventiicular wall beneath the 
auricular appendage was a transveise laceration m the heart muscle, 
2 5 cm long The papillary muscles of the right ventricle were 
laceiated, the portion attached to the choidae tendineae being found 
flee m the auricle The endocaidium of the auiicle above the tri- 
cuspid valve was lacerated The papillary muscles of the left ventricle 
were likewise torn from then attachment to the cardiac wall The 
aorta at its origin was separated through one half of its cii cumf erence 
Microscopically, there was a slight amount of fatty infiltration of the 
right ventricular wall and vacuolization in the muscle fibers with 
increased amount of pigment about the nuclei, which varied greatly in 
size An occasional area of fibrosis and a rare focal accumulation of 
lymphocytes, endothelial cells and polymorphonuclear leukoc}tes were 
seen Kellert suggested two possibilities to explain the origin of the 
lesions One is that the weight of the falling earth, which was soft and 
compiessible, caused equal pressure over the chest resulting in great 
compression and bursting of the heart, much as though a rubber bag 
distended with fluid were compressed at its middle He thought, how- 
ever, that such an effect without fiacture of the sternum or ribs was 
unlikely The second explanation, which he felt was more probable, is 
that the large quantity of sand around the lower part of the body 
exerted such pressuie that most of the blood was driven out of the 
vessels with a resulting ovei distention of the heart and multiple rupture 
It was his opinion that the ruptured pericardium was an indication of 
the gieatness of the mtiacardiac force, and that the pathologic changes 
in the heart, though slight, probably contributed to the severity of the 
injury 

Kellert quoted a nunihei of other articles describing tiaumatic 
rupture of the heart One is described by DuFour,'’ in which a 13 year 
old girl underwent severe compression of the thoiax and strangulation 
Theie was no wound of the chest wall or pericardium, but a rupture 
of the right auricle McOscar and Voelcher'^ cited the case of a man 

6 DuFour Rupture cle I'oreillette droit par compression du thorax combmee 
aiec la strangulation a I’aide des mains, Ann d’hyg 16 185, 1911 

7 McOscar, J , and Voelcher, A On a Case of Traumatic Rupture of the 
Iiiter\ entricular Septum, Tr Path Soc London 48 47, 1896-1897 
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who died eight da\s aftei being run o\er b} a wagon No fractuies of 
1 lbs or sternum \\ ere found but a trans\ erse i upture of the i entriculai 
septum 2 5 cm in length O’Neill ® lepoited a bo> 9 3 ears old who was 
knocked down and jumped on b^ othei bo}S He walked home, but 
died at the end of eight dajs A hematopeiicaidium was found and a 
small 1 upture at the aunculoventi icular junction of the left side of the 
heart No wmunds of the chest w'ere mentioned The case of a man, 
aged 44 wdio was struck b\ a heax} w^eight and died fort} -two 
houis later, was cited b}' Kugel '* A hematopencardium and a 
sharp tear m the right ventricle were found The heart w'as enlaiged 
and fatty masses weie present on the surfaces of both ^entrIcles 
No fiactures weie present Robertson^'’ tbc case of a 49 

\eai old man wdio fell fiom a railroad carnage hitting his left 
shouldei on the ground Death occurred fort's -b'C minutes later No 
wounds of the chest weie present The pericardium was intact, but 
there w'as a rent 3 1 cm long in the left ■\entiicle Gibbons told of 
a coolie who died three hours aftei being struck over tlie chest and else- 
wdiere b}’- a bamboo stick No ])enetratmg wounds were present The 
heart, how'evei presented a rupture at the apex communicating w ith the 
right ventricle Hutchinson described a rupture of the right Acntricle 
caused b} a kick on the chest from a horse The man died fourteen 
hours after the injurj There w'as no break in the skin of the chest 
A tear in the pericardium anterior!} and a ruptuie at the ajiex of the 
light ventricle w^eie revealed b} necrops} Groom wTOte of a bo} 
aged 16 who was caught between the shaft of a pon} cart and a wooden 
railing Death took place one month later A rupture 2 5 cm long 
in the posterioi portion of the left a entriculai wall in an aneui}smal 
dilatation was found at necropsy The tiauma piobably A\eakened the 
wall of the heart allowmig the production of the aneui}sm Avhich later 
broke Peacock gaAe the story of an athlete, 25 }ears of age, who 
was stiuck a blow m the epigastrium and died fort} minutes later, a 
laceration 8 75 cm long being found in the light Aentricle 

8 O’Xeill, B J A Case of Traumatic Rupture of the Heart J A. A 
62 697 (Feb 28) 1914 

9 Kugel A Em Fall ^on Her/ruptur, Prag mecl Wchnschr 34 303, 1909 

10 Robertson C Note on a Case of Rupture of the Heart, Lancet 1 240, 
1897 

11 Gibbons, J B Rupture of the Heart Ba a Blow with a Stick SurMial 
for 0\er Three Hours, Indian M Gaz 32 443 1897 

12 Hutchinson, F Case of Traumatic Rupture of the Heart, Brit M J 
2 1427, 1894 

13 Groom W A Case of Rupture of the Heart, Lancet 1 1202 1897 

14 Peacock, T B Case of Rupture of the Right Ventricle of the Heart 
Ti Path Soc London 31 72 1880 
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There been still other reports of traumatic cardiac ruptiiie, 
among ^\hlch is that of Godlee nho mentioned a case of rupture of 
the right ventricle likewise caused b} a blow of the fist, in this instance 
on tlie precordium Stephens cited the case of a healthy bo} aged 
16, who suffered a coinpiession of his abdomen and chest by a heavy 
steel tube wdiich w^as being low'ered by a crane He stepped back a 
few^ paces and fell dead Postmortem examination show^ed a pericardial 
sac full of blood and a tear 2 5 cm long in the right ventricle Stephens 
raised the question as to wdiether this w'as produced b} the back pressure 
caused by the tube against the abdomen Bildeibeck^' reported the 
instance of a soldier, 19 } ears old, who was caught betw^een the cross-bar 
handle of a wheeled fire pump and a stone w^all The blow struck him 
across the middle of the chest He w'as seen to fall dead at once 
Postmortem examination showed some slight contusions and cuts about 
the head but no fractures or other serious external lesions The ribs 
w'ere pliable, so that it appeared as if the chest could be easil} com- 
pressed The pericardium w'as full of blood but undamaged The heart 
w as small and the A^alves and musculature w^ere apparently normal wuth 
no trace of old disease process In the right auricular w^all between 
tbe right coronar) artery and the entrance of the inferior vena cava 
w'as a small rent measuring about 19 b} 1 25 cm Bilderbeck believed 
that at the moment of the accident, the man took a deep inspiration, 
engorging the right auricle w'hich then burst on the sudden compression 
of the costal w’all Kennedy reported the case of a w'oman between 
60 and 70 years of age wdio w as knocked dow n by a cart, dying about 
one hour later No bruises were found exteinall}, but several ribs w'ere 
found broken, as w'ell as the sternum, though the parietal pericardium 
w'as not injured About 300 cc of blood was contained wuthin the sac 
In the anterior wall of the left ventricle, there were two ruptures half 
an inch apart extending across the w'all a short distance below the 
auriculoventncular gioove The upper wmund measured 3 75 cm on 
its epicardial surface, but on its endocardial surface only about 1 7 cm 
The low'er wound was 1 25 cm long Both were ragged The heait 
musculature w^as soft and pale, and microscopically there w^as some 
browm atrophy but not excessive for her age Kennedy felt that in 
Mew of the small amount of coionar} disease and the charactei of the 
wounds, the mechanism of production of the lesions w^as rupture by 
bursting 


15 Godlee, R J The Repair of Wounds of the Pericardium and Heart, 
Oxford Surgeri 4 173, 1918 

16 Stephens, G A Three Thoracic Emergencies Lancet 2 1382, 1922 

17 Bilderbeck ACS Traumatic Rupture of the Heart without Fracture 
or External Lesions Brit J 1 675, 1919 

7 105 Rupture of the Heart bi External Violence, Lancet 
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Heger-Houbotte desciibed two cases, the first of a man who fell 
30 meteis sustaining only rather superficial external lesions, but a 
fracture of thiee ribs There was an extensive lent in the right auricle 
and ventricle and the septums between the light and left sides of the 
heart He thought that the fracture of the ribs could explain the 
luptuies The second case was that of a chatifteur who was throvn 
Auolently from a car, dying instantly The external lesions weie not 
significant The right \entricle showed a stai -shaped wound near the 
tip on the posterior surface He felt that the heai t was forced against 
the veitebial column and the ventricle ruptured from the pressure of 
the blood 

Schutt cited an accident in which a 41 year old man suftered a 
maiked compiession of the chest between two heavil}’’ laden automobiles 
and died immediately External wounds weie slight Fractures of 
several ribs weie found anterioily iieai the sternum and posteriorly 
neai the vertebral column The peiicaidial sac contained about 250 cc 
of blood, foi the most pait fluid A few hemoiihagic aieas were seen 
in the mediastinum A teai, 20 cm long, vas piesent m the pericardium 
near the junction of the mediastmuin and diaphiagm The heart showed 
extensive tears, in the right ventricle, pulmonaiy aitery, aorta and left 
ventiicle, with ecch}motic areas on the posterior aspect of the latter 
It was Schutt’s opinion that the force acted from the region of the 
light shouldei downward and posteiiorl> causing the fracture of the 
libs and exerting a downward pull on the heart, tearing the pulmonaiy 
aitery and aoita and causing the wounds m the heart itself, ripping the 
peiicaidium and bruising the posterior aspect of the left ventricle against 
the vertebral column He stated that cases of traumatic rupture of the 
heart can be giouped into those with a bin sting rupture (Platziuptui ) 
and those with a rupture due to a twist (Zeriungsruptur) He quoted 
Jaffe to the effect that the formei is due to an explosive action through 
Itydraulic pressure, while the latter is associated with a compression or 
distortion which causes a tear in the region most severely pressed on 

CONCr USIONS 

This case differs from the cases leported m the hteratuie leviewed, 
inasmuch as it is the only one in which the actual extrusion of 
a portion of cardiac vail was obseived The lattei fact would seem 
to be stiong evidence of a bursting due to increased intiacardiac piessuie 

19 Heger-Houbotte, M Rupture traumatique du coeur. Arch internat de 
med leg 2 292, 1912 

20 Schutt, W Ueber einen Fall von Traumatischer Herzruptur nach Brust- 
quetschung, Centralbl f allg Path u path Anat 31 169, 1920 

21 Jaffe, R Sprengung des hnken Ventnkels durch Pufferverletzung, Munchen 
med Wchnschr 64 742, 1917 
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In this instance, likewise, the manner of application of the force produc- 
ing the lesion seems evident It man} of the other instances described 
in the literature, the trauma as more indirect, and one often wonders 
just ho^\ the damage vas brought about Cutler and Beck^ who were 
quoted at the beginning of this article felt that the mechanism of 
contiecoup maj play a pait, but the compressibility of the thoracic nail, 
combined uith the toughness of the pericardium as compared uith the 
friabiht} of the cardiac muscle, makes it exident that the heart may be 
damaged without a tear m the pericardium That a great increase of 
intracardiac pressure ma} produce a ruptuie of an apparently healthy 
heart v ould seem true Whether or not sufficient pressure can be caused 
by forcing the blood from the lower extremities and perhaps par- 
tially^ from the abdominal viscera as suggested b\ Kellert is difficult 
to decide Animal experimentation might help solve the problem The 
eftect of concussion m producing ruptures of the liver spleen and 
mesentery has fiequently been observed and discussed and it does not 
seem illogical to suppose that the eftect on the heart might be the same 
In several of the cases, leports of A\hich have been cited here, there 
vas some indication that the mymcardium had suffered some previous, 
unrelated damage vhich undoubtedly was a contiibuting factor m the 
production and extent of the injury to the hearts Strong ad\ocates 
of status thymicolymphaticus might hold that m the instance here 
described there was a predisposing factor of weakness of the cardiac 
musculature It is difficult either to deny or to pro\ e this 

I draw' the conclusions from my case and otheis reported that 
traumatic rupture of the heart may be brought about by (1) great 
increase of intracaidiac pressure, (2) concussion or diiect compression 
acting on the heart to cause immediate teai s or bruises w Inch later "ive 
rise to perforations 



MYCOTIC ANEURYSM OF THE SUPERIOR MESEN- 
TERIC ARTERY COMPLICATING BACTERIAL 
ENDOCARDITIS 

REPORT or THREE CASES 
FERDINAND C HELWIG, YD 

AM) 

ELLIS W WILHCLMY, MD 

KANS\S CIT^, MO 

Mycotic aneur}sm is a lelativel}^ infi eqiieiit complication of bacterial 
endocarditis A lesion of this type involving the superior mesenteric 
artery and its branches has been reported m but t\vent\-live of all the 
case repoits which have been compiled Localization in the superioi 
mesenteric arteiy is considered by Aschoff^ to be ncvt in inf requeue} 
to that in the coronaiy aitery Von Schrotter - foiTnd only one instance 
of involvement of this vessel in 19,300 autopsies Leaflet and aortic 
lesions are the most frequentl} repoited, and multiple aneurysms have 
been encountered on a few occasions 

Since we aie discussing onl^ those aneui}sms of which inti avas- 
cular bacteiial infection is the cause, only the theories in legaid to the 
production of this type of lesion will be considered The most frequent 
piedisposing factoi in the foimation of these lesions is bacterial endo- 
carditis, although septicemia, from any cause, mav be the source 

Stengel and Wolfeith ^ mentioned thiee methods b\ which the pioc- 
ess develops (1) lodgment of infected emboli in the lumina of the 
vessels, or Aasa vasoium , (2) the settling of bacteria on the innei sur- 
face of the vessel or -vasa vasoium (this being the case only in the heait 
and aorta), and (3) by the continuity, oi contiguit} , of infection of 
the aoitic or pulmonic vah'e 

In the mesenteric alter}, most of the aneuiysms aie doubtless 
embolic, and in vessels of this cahbei the} aie piobably due to infected 

Submitted for publication, No\ 7, 1929 

* From the Departments of Pathologv and Internal Medicine, St Luke’s 
Flospital 

1 Aschoff, cited by Kohn, L Zur Kenntms der Anatomie, Khnik und 
Therapie des Aneurisma der Artenae mesentericae supenons. Arch f khn 
Chir 123 684 (March) 1923 

2 Von Schrotter Erkrankung der Gefasse, in Nothnagel’s spezielle 
Pathologic und Therapie,, 1901, vol 15 p 27l 

3 Stengel and Wolferth Micotic Aneunsms of Intraiascular Origin, Arch 
Int Med 31 527 (April) 1923 
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material being held in contact with the vascular mtima by angulation 

bifurcation or immediate nan owing 

Eppinger ■* was of the opinion that the infection is set up fiist in 
the adventitia, and involves the media and intiina secondarily How- 
ever, Benda,-^ Ungei ■* and many othei s felt that the pi ocess is primarily 
an endothelial injur), with subsequent involvement of the othei coats, 
and explained the piogiess of the lesion as follows With the contact 
of infected mateiial and subsequent endothelial neciosis, the wall 
becomes progressneh invohed, piessuic pounding on this weak sur- 
face produces dilatation and subsequent outpouching of the vessel wall 

Klotz has shown that both mtima and adventitia may be imolved 
at the same time, the former tin ough the lodgment of the septic emboli 
m the lumen, the lattei /tin ough bacteiial embolism m a devitalized wall 
tin ough the vasa vasoi um 

Microscopic study of the aneuiysms m oui cases shows that they 
were probably produced m the mannei explained by Benda ‘ and Ungei ^ 

REPORT or CASE 

Case 1 — Histoiy — A 16 jear old boy had been sick for a week r\ith soreness 
and pain in the abdomen which was worse around the umbilicus, when fiist 
noticed, but at the time of examination was most severe in the right lower 
quadrant The untied attack came on after the patient had eaten breakfast, and 
was accompanied b\ twenty-four hours qf vomiting and bloody mucous in thd 
stools The patient’s past history revealed that he had had diphtheria rvhen he 
was 4 years old and acute mflammatorr' ibeiimatism when he was 9 During the 
latter illness, “almost every joint in his body” was invohed at some tune He had 
a tonsillectomv one year previous to entry, because of numerous attacks of ton- 
sillitis Not long after this, he noticed that he was tired and worn out all the 
time, and was told by a phvsician that he had heart disease A few months latei, 
he had an attack of acute abdominal pain in the left side, which remained “sore” 
up to the time he entered the hospital He had had some dyspnea on exertion, but 
not palpitation or edema 

Physical Examination — On examination, he appeared pale and sick The 
heart was markedly enlarged The left base extended to the axillary line and the 
point of maximum impulse was in the fifth interspace and about one-half inch 
(127 cm ) outside the midclavicuiar line Both a s>stolic murmur and a diastolic 
murmur were present , the latter was loud and heard over the aortic area The 
abdomen w'as tense and tender, and rigid over the right rectus muscle There 
was slight clubbing of the fingers The urine was loaded with bacteria pus and 
albumin The red blood cell count and the hemoglobin content were essentiallv 
normal, but there was a leukocytosis of 32,000, 84 per cent of the cells being 
polymorphonuclear neutrophils 

Com -Vomiting persisted intermittently throughout the entire course of the 
illness One week after admission, tlie patient had sixteen clonic convulsions m 
twentj-four hours, and a firm, tender, pulsating mass was felt in the upper left 
epigastric region 

4 Eppinger Benda Unger, Klot/, cited In Stengel and Wolfeith (foot- 
note 3) ^ 
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A'ectopsy (by Dr Watson Campbell) — Some bloocl-tinged fluid was seen in 
the peritoneal caMt} A massne retroperitoneal hemorrhage originating in an 
eroded hemorrhagic infarct near the pehis of the right kidnej w'as encountered 
This had almost completelv decapsulated the kidnee There was a large mass, the 
size of an orange, in the mesentery, w'hicli was found to be a mycotic aneurjsm 
of the superior mesenteric arterj It was filled with a laminated thrombus 
Infarcts were found in the spleen and the kidnees There were large and small 
vegetations on the mitral vahe Just below’ the aortic ^al\e, on the mural endo- 
cardium, there was a large ^egetatlon 



A large micotic aneurism of the superior mesenteric arten w’lth hminated 
thrombus (case 1) A probe is seen in the lumen of the arteri leading into the 
aneunsmal sac 


Case 2 — Histoiy — A white man, 41 jears old who had been ill for three 
months complained of weakness night sweats and feier lie had lost 45 pounds 
(204 Kg) in w’eight, and w’as having frequent attacks of pain throughout the 
abdomen, particularh under the left costal margin The patient’s past historv 
was negative for rheumatic fever, infectious diseases of childhood and focal 
infection 

Physical Exammatwn — On examination, the patient was pale and anemic 
His temperature was 102 8 F (39 4 C), pvilse rate 120, and blood pressure^ 
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132 sjstolic and 86 diastolic His heart \\as slighth enlarged and extended 
12 cm to the left of the midsternal line There ^^as rather marked heaMiig of 
the apex m the fifth interspace 2 cm outside the midclaMcular line A loud 
bloiMng sistohc murmur could be heard o\er the entire precordium more marked 
orer the apex The abdomen r\as tender and rigid o^er the right rectus from tlie 
costal margin to the pubis most marked m the region of the umbilicus There 
were 3680 000 red blood cells and 12 000 leukoc\tes The hemoglobin content was 
65 per cent Small quantities oi albumin and occasional red cells and casts were 
lound in the urine A pure growth of Strcpfoiociiis lindens was isolated from 
the blood 

— The patient grew progressneh worse and tour months after the first 
examination began to show petechiae in the coniunctna and buccal mucosa The 
attacks of pain in the abdomen and splenic region became an almost daih occur- 
rence and during the last month of his hte he suffered blindness of one e%e with 
see ere headache and a few da\s later a slow progressixe hemiplegia and died 

Comnunt — One interesting teature about this case was the fact that seteral 
times alter a severe attack of abdominal pain, obvioiish due to emboli in the 
visceral vessels the patient would have the tvpical svmptoms and the phvsical 
appearances of intestinal obstruction which would clear up after from twentv- 
loiir to tortv -eight hours 

Y'cLrop<r \ — \nemia and emaciation were marked Petechiae were scattered 
diffuselv over the entire skin and in all the visible mucous membranes The heart 
weighed 272 Gm and was flabbv The mitral valve was encrusted with large 
Iresh vegetations, which extended up onto the auricular wall and involved the 
mitral leaflet of the aortic valve Small vegetations were present on the corpus 
arantii of each aortic cusp The spleen and the kidnevs were peppered with white 
infarcts of varving size Mam were healed and in the spleen some of tliese 
infarcts had undergone abscess formation There was a small, round mass m the 
mesenterv to which was attached a Meckel’s diverticulum On careful examina- 
tion, this mass was found to be a small mvcotic aneurvsm of one of the branches 
of the superior mesenteric arterv It measured 25 mm in diameter and on cross 
section was completelv filled with a tvpical laminated thrombus 

Case 3 — Hisforx — A. woman 38 vears old was suddenlv stricken witlv numb- 
iies*; in the leet and legs and was unable to VNalk tor an hour Three months 
later she presented dvspnea on exertion swelling of the feet and ankles, and pain 
over the left kidiiev She lost 25 pounds (113 Kg') m weight 

Ph\sical Eran'wation — On examination, seven months after the onset ot the 
illness the patient was anemic and emaciated and there was impairment of vision 
in the right eve The conjunctivae were dotted with petechial hemorrhages The 
heart was of about normal size A loud svstohe murmur was heard over the apex, 
and was transmitted to the axilla Examination of the upper part of the abdomen 
was unsatisfactorv because of marked tenderness and ngiditv in the right hvpo- 
chondnac region There w as marked tenderness ov er the area of the right kidncv 
The spleen could not be felt The feet and the-ankles vv ere edematous Strcplo- 
cocttis zindans was obtained repeatedlv in blood cultures The urine contained a 
large amount of pus and red cells on all examinations The leukoevte count was 
21 600 There w as marked secondarv anemia that grew progressiv eh w orse 

Course — One week after admission the patient presented marked edema of 
the feet and legs and subsequentlv all the svmptoms and observations of severe 
cardiac failure She died four weeks after admission 
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A'cciopsv — jMarked anemia \\as present, and petechial hemorrhages were found 
in the conjunctiva and m the skin over the knees The spleen contained many 
anemic infarcts, some showing abscess formation The kidneys were riddled with 
^arlable-sl7ed healed and anemic infarcts, and there was an acute hemorrhagic 
nephritis superimposed A large m\cotic aneurjsm of the superior mesenteric 
arter\, measuring 9 b^ 5 5 b\ 5 cm , was found in the mesentery It w'as partiallj 
hlled with a laminated thrombus and red clots, and its walls were as much as 
12 mm thick The heart weighed 275 Gm, and the mitral \aKe was covered with 
thick ^egetatlons and the leaflets were badh ulcerated These \egetations had 
extended as far as 3 5 cm on the mural endocardium ol the left auricle, and 
down onto the chorda teiidmeac of the mitral leaflets Other obsereations were 
of no particular interest 

CLINICAL COMAILNT 

In Mew of the fact that in most cases liactenal endocarditis demon- 
strates embolic phenomena for months before death it is surprising 
that m}cotic aneur\sms of the mesenteric vessels are not far more 
prevalent than one would he led to behe\e from a ie\iew of the 
literature 

How'e\ ei since m main cases the aneur_\ sm is small and the lumen 
well filled wMth a laminated thrombus so that pulsation is slight (as m 
oui case 2) and rlgldlt^ and tenderness make abdominal examination 
unsatisfactor} , it is not surprising that so few cases can be diagnosed 
chnicalh 

The patient m case 1 Ined for six weeks during the de\elopmcnt of 
the tumor, on finding a mo\able pulsating mass not connected with 
the aorta, Dr Campbell made the clinical diagnosis of nncotic aneunsm 
ot the mesenteric arter} 

In cases 1 and 2 an attack ot abdominal jiain, follow^ed by nausea and 
lomiting rigidit} and tenderness, distention and obstipation marked 
the onset of the trouble In case 3 theie w'eie no SNinptoms referable 
to abdominal pathologic conditions and though this tumor was almost 
as laige as an orange, the finding of it was entire!} a matter of post- 
mortem enlightenment, as the finding of most of these aneurisms is 

The rapidity wnth which the tumor develops is, of course large!} 
dependent on the sui rounding structuies and the amount of pressure 
that IS placed on the weakened surface of the blood lessel As can be 
seen from an examination of the clinical histones in these cases two of 
the aneurysins in the mam stem of the mesenteiic arteii dei eloped into 
remarkabl} large tumois in the short period ot from three to five w'eeks 
w hile the aneur} sm m case 2 w as small, and as nearl} as could be deter- 
mined from the histor} had appaienth been developing twice as long 
as those in the othei cases 

The erosive nature of these lesions naturally piedisposes the blood 
A^essel to rupture, but this complication was not encountered in this 
small series 
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Although intiacianial aneuiysm of this t}pe was not diagnosed 
clinically, it should have been suspected in case 2 because of the slowly 
progressing neurologic symptoms Howevei, a difterentiation fiom 
, embolism with thiombus foimation would have been laigely specula- 
tive Unfortunately, no autopsy on the brain could be obtained 

It IS interesting to note that, although small vegetations weie con- 
tinuously being Gained away fiom the leaflets b} the vascular circula- 
tion in these cases, not one showed multiple aneurysms This fact 
merely bears out the know'ii contention that the endothelium of the vas- 
cular system is resistant, in all probability infection can get a foothold 
only when the natuie of the vessel is such that the infected emboli are 
held in contact with the w^all ovei a period of time Several times, m 
case 2, emboli lodged iii the superficial vessels, causing marked tendei- 
ness severe pain and sw^elling, but on each occasion the processes sub- 
sided after three oi foui days One paiticulaily painful lesion w^as in 
the palm of the light hand, but this, like the otheis, cleaied up in 
about a w'eek 


CONCLUSIONS 

Three cases of nucotic aneuiysm of the supeiioi mesenteiic aiteri 
complicating bacterial endocaiditis are reported Only one w^as diag- 
nosed clinically None of these aneurisms luptuied Multiple lesions 
were not found The finding of thiee cases in a small senes suggests 
that they aie frequenth overlooked 



PRIMARY SQUAMOUS CELL CARCINOMA OF THE 
VAGINA COMPLICATING LATE PREGNANCY IN 
A PATIENT SIXTEEN YEARS OLD =*- 

LOUIS TUFT, MD 
Patliologist, Northwestern General Hospital 
PHILADELPHIA 

The case here leported is descubed because it illustrates the occur- 
rence of a tumor which is unconinion in an extremely \outhful person 
and which is a lathei lare complication of piegnancx 

ri:port or cash 

The patient, a iiegress, aged 16, was admitted to the wards of the Northwestern 
General Hospital, in the sen ice of Dr Van Dolscn, Dec 28, 1928, on account of 
vaginal bleeding, abdominal enlargement, leiikorrhea and abdominal pain The 
last menstrual period had begun on Ma} 25, 1928, since then, the abdomen had 
become progressively larger In the latter part of November, 1928, the patient 
began to pass blood m the form of clots from the vagina, this continued until 
the time of admission She had lost about 20 pounds (9 Kg) since October 
otherwise, her history w'as unimportant Prior to admission, she had been a 
patient in another hospital, where her sjmptoms had been diagnosed as due to 
fibroid tumor The patient w'as married in Julj, 1928, but admitted that she had 
had sexual relations at least tw'o jears preMoush She said that intercourse was 
never painful, and that slight leukorrhea had been present as long as she could 
remember 

Examination on admission showed a moderately w’ell nourished joiing woman 
The results of the examination were essentiall}’- negatne, except for the external 
signs of pregnancy and the enlargement of the uterus to a point above the 
umbilicus On vaginal examination, a caulifiow'er-hke growth was seen and felt 
involving the upper tw’O thirds of the posterior laginal wall, extending to the 
posterior culdesac, but not invading either the cervix or the anterior vaginal w’all 
The cervix w'as soft and admitted one finger There was some involvement of the 
anterior wall of the rectum, but as yet no breaking through of the mucosa The 
growth was friable and bled easilj' The urine on admission showed from 1 to 2 
red blood cells per high power field, and from 3 to 5 white blood cells per high 
power field These cells increased markedlj m number as the condition progressed 
The blood count showed hemoglobin, 74 per cent , red blood cells, 4,020,000 , white 
blood cells, 16,650 , poRmorphonuclears, 87 per cent , small l 3 'mphocytes, 12 per 
cent, and eosinophils, 1 per cent Both the Kolmer and the Kahn serologic tests 
for sjphilis vv'ere negative The values of blood sugar and urea were normal 
On December 22, a biopsy vv^as done, a small portion of the growth being 
examined histologically (see accompanjing photomicrograph) and reported on as 
follows Section showed large numbers of islands or nests of squamous epithelial 

* Submitted for publication, Nov^ 14, 1929 

'■ From the Laboratories of the Northwestern General Hospital 

'Read before the Philadelphia Pathological Society, Oct 10, 1929 
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cells, ^ow^ng in and imading m an irregular fashion a stroma consisting of 
nbro'us'^ connectne tissue and containing large numbers of small round cells, 
plasma cells and a few poh morphonuclear leukocjtes The tumor cells shoned 
only a slmht tendenci to differentiation, witli the formation of epithelial pearls 
The nuclei of these cells nere large and hj perchromatic and shoned numerous 
mitoses A diagnosis of squamous cell caranoma was made The source of this 
tumor from the historj, could onli be the squamous epithelium of either tlie 
%agina or the cerxiK Since the latter was free it must haie arisen primanly 
from the \agina 



Section of primarj squamous cell carcinoma of the lagina 


On Dec 26, 192S, 30 mg of radium was implanted b^ means of needles into tlie 
mass on the posterior ^ aginal \\ all Follow mg this implantation, bleeding lessened 
considerablj On December 29, because the child seemed Mable, a cesarean section 
was done by Dr Van Dolsen, and he delnered a li\ing male child that died shortly 
after deluerj' At the time of operation, the cervix was palpated tagmallj and 
found to be hard and rigid but not mvoh ed bj the carcinomatous mass Follow'- 
mg the operation, the patient’s course was progressn el}' down hill, with marked 
emaciation, an irregular temperature ranging betw een 100 and 103 F , rapid pulse, 
increasing anemia and a progressneh increasing leukoc} tosis, the total leukocyte 
count just prior to death being 94,500 with 9S per cent polj morphonuclears On 
Jan 30 1929, an enlarged right inguinal gland was remo\ed On histologic 
examination it showed metastatic squamous cell carcinoma, the section presenting 
numerous epithelial pearls On Feb 3 1929, a recto\ aginal fistula de\ eloped, the 
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condition grew uorse and the patient died, Feb 9, 1929 Permission for an 
autops} unfortunatelv could not be obtained Vaginal examination at tbe time 
of death showed the presence of the rectovaginal fistula , the tumor was felt as a 
flat infiltration of the remaining posterior vaginal wall The cervix was appar- 
ently still free A small portion of the tumor was removed from the rectum 
posteriori} for section Histologicalh it showed invasion of the rectal wall down 
to the mucosa bv tumor cells 

COMMENT 

Piimary squamous cell oi epidermoid carcinoma of the vagina is a 
comparativ^ely rare condition, making up about 0 43 pei cent of all 
carcinomas of women and fiom 0 26 to 3 pei cent of carcinomas involv- 
ing the female leproductive organs Among the possible exciting 
factois, the iriitation caused b} pessaries leceives fiequent mention in 
the literatuie, but as Williams ^ pointed out, the irritation theor} is not 
stiongly supported, since the v^agina is moie subject to all kinds of 
nutation than other oigans, moreov^ei, vaginal prolapse and inv^agination 
conditions of maximum nutation, are seldom accompanied by cancel 
The pioportion of cases secondar}’’ to the use of the pessai) is extreinelv 
small in compaiison to the enormous numbei of instances m which the 
pessaiy is used Ceitainly, in the case just dcsciibed, this factoi could 
be excluded Seveial cases have been lepoited of caicinoma developing 
on the site of epithelial hyperplasias, such as leukoplakia, ichthyosis oi 
krauiosis, but these conditions usuallv occur in women of adv'anced 
yeai s 

Embi3'ologicallv, the vagina is deiiv^ed fiom the lowei end of the 
wmlffian ducts, the cells of which aie of epiblastic deiivation It is pos- 
sible that during the piocess of dev^elopment of papillary structures like 
the vaginal mucosa, some epideimoid cells may become detached and 
foi m rests from vv Inch cai cinoma may dev'elop I f one assumes that these 
lests exist, the possiblity then suggests itself that in the case in question 
the marked proliferation of tissue accompanving pregnancy might have 
serv’^ed as a stimulus to such epithelial lests and thus predisposed them 
to the foimation of cancel The exact influence of piegnancy as an 
exciting factor in the production of cancel is not knowm, conflicting 
opinions exist, but the majoritj'^ favoi the idea that, once established 
•cai emomatous lesions seem to giow more lapidly with the advent oi in 
the presence of pregnane), possibly because of the increased nutrition 
and v^ascularization of the tissues Seaich of the liteiature failed to 
find any information oi data concerning the influence of piegnanc) in 
the production of caicinoma, provuded, of course, that the soil is 
fertile 

The onset of the vaginal bleeding, wdnch was the first symptom 
the patient complained of, occuired late in the fifth month of piegnancy 

3 Williams New York M Rec 60 841, 1901 
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and death occuned in less than thiee months fiom this time It seems 
baldly likely that the tumoi could have been piesent loi moie than five 
months without giving i ise to any symptoms, and one can assume, thei e- 
fore, that the tumoi must have giown aftei the onset of piegnancy 
lathei than befoie it 

The couise of these tumoi s is usually lapid, the shoitest time fiom 
the onset of the initial symptoms m Williams’ senes being eight months, 
the longest twenty-six and five-tenths months and the aveiage sixteen 
and five-tenths months The total duiation of the disease fiom the time 
of the initial symptoms in this patient was less than thiee months, it is 
not unlikely, however, that the opeiative piocedure seived to shoiten 
the patient’s life materially 

Anothei unusual featuie in this case was the age of the patient, she 
being unusually young not only foi caicmomatous tumoi s in geneial, 
but particLilaily foi carcinoma of the vagina The usual age foi this 
tumoi, accoiding to Williams’ statistics, is that between 50 and 60 }eais 
which is a little older than that foi caicinoma of the ceivix Williams’ 
30 ungest patient was 17 }eais old, he legaided leixited examples of 
laginal cancer occuiimg at eaihei ages with suspicion, this applied 
especially to the oft-cited cases in a child aged 3^ and in a giil aged 9, 
described by Gueisant and by Johannoisky, i espectively, in which the 
disease was evidently saicomatous 

Although the tumoi is seldom seen in its eaily stages, accoiding 
to Pozzi - it occuis initially in one of two foi ms — eithei as a papillaiy 
giowth in the foini of single oi multiple waits oi as a nodulai oi 
infiltiative foim In the moie advanced stage, cauhflowei, villous, 
highly vasculai and moie fiequently ulceiatne types aie seen The 
usual location is on the posteiioi vaginal wall, most fiequently in its 
uppei segment Fiom heie the disease usually spieads backward to the 
lectum with symptoms of obstiuction and eventual formation of a 
lectovaginal fistula, as occuned m this case Spiead of the disease to 
the adjacent lymph glands of the iliopelvic gioup and particularly both 
inguinal gioups is usually a late manifestation Dissemination to the 
internal organs oi distant parts is uncommon, death usually occurring 
before this fiom eithei piogressive cachexia oi, not uncommonly, 
peritonitis 

Histologically, the tumoi piesents the usual featuies of squamous 
cell carcinoma, except that peail foimation and coi nification aie not 
piominent 

SUM]MAR\ 

A case of piimaiy squamous cell caicinoma of the vagina, an uncom- 
mon type of tumoi, is lepoited as a lathei unusual complication of late 

2 Po7?i Quoted h\ H S Cro‘;sen Diseases of Women, ed 5, St Louis 
1922 p 314 
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piegnancy in a giil of 16 The onset ot the vaginal bleeding, which 
■\^as the initial S}inptoin, occurred late in the fifth month of piegnanc}’-, 
making it likely that the formation of a tumor occurred aftei the onset 
of the pregnane}, lather than befoie it Because of the extieme youth 
of the patient, the piedisposing factors usually mentioned, namely, 
pessaries and epithelial hyperplasia such as krauiosis, can be excluded 
It is theiefore suggested that the origin of the tumor might have been 
in epithelial rests of the wolffian ducts, these rests being stimulated to 
the production of cancer by the proliferative changes of eaily pregnancy 
The course of the disease m this case was much shortei than in an} 
of the pieviousl} repoited cases, death fiom maiked cachexia occui- 
ring in less than three months from the time of the appearance of the 
initial symptom 



I experimentally induced localized INFLAM- 
MATORY REACTIONS IN THE LIVER 

GEORGE M HIGGINS, PhD 

AXD 

GEORGE T MURPHY, MD 

ROCHrSTER, 

From the histophysiologic point of view, jMaxiirow ^ anaiiged the 
connective tissue and the blood of vertebrates into three vast groups 
(1) fixed, highly differentiated cells which produce the fibrous inter- 
cellular substance in connective tissue, known as fibrocytes, (2) fixed 
or free cells which possess marked ability for phagocytosis and are 
especially prominent in the liver, spleen, lymph nodes and bone-marrow 
and (3) hemoc}des, wdiich include all circulating elements in the lymph 
and blood stream As early as 1902, Maximow^- recognized three 
principal cell t3'^pes in any field of inflammation These are (1) fibro- 
blasts, or the common connective tissue cells, (2) polymorphonuclear 
leukocytes, and (3) the mononuclear exudate cells, or polyblasts as he 
called them, perhaps the most important in aii} inflammatory reaction 
of defense The origin of these three tjpes of cells and their ontogenetic 
relationships is a problem concerning which the opinions of leading 
cytologists are still greatly at variance 

It IS not our purpose to review the extensn e literature covering the 
details of the experimental data that are available The reader is 
referred to the articles of Ivlaximow and Bloom ® for full bibliographies 
and complete interpretation Our interest in the problem was not 
immediately related to the relative potency of the connective tissue cell 
or to the origin of the rarious kinds of cells which appear in any- 
generalized inflammation But since the Kupfter cell of the liver is a 
mesenchymal cell, placed in group 2 of Maximow^’s classification, w^e 
were interested to know the extent to which these cells would react in 
the restoration of aseptically induced hepatic lesions The reaction of 
the stellate cells in the In^er to a bacterial invasion has been studied 

* Submitted for publication, Jan 4, 1929 

*From the Division of Experimental Surgerj and Patholog}, the iIa>o 
Foundation 

I 

1 Maximo-w, A A Morphologj- of the Iilesench 3 ^mal Reactions Arch 
Path 4 557 (Oct ) 1927 

2 Maximow, A A Expenmentelle Untersuchungen uber die entrundliche 
Neubildung von Bindegew ebe, Jena, Gustav Fischer, 1902, vol 7, p 262 

37 ? Monocyte, Folia haemat 
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as well as the response induced b} the introduction of foieign bodies 
into the hepatic parenchMna Bloom ‘ reported obseivations on the 
Kupfter cells in a stud}' of abscesses induced b) infection with Bactc] nan 
monocytogenes, A^heieas Biebl ^ reported his obser\ations on the reaction 
of the reticulo-endothehal cells in the liver to foieign bodies in the form 
of autogenous transplants, such as kidney and muscle 

The Kupfter cells of the liver are a part of the s}stem of fixed 
histioc}’tes which are localized m vaiious parts of the bod} , they are 
identified and grouped, to a large extent, b} their behavior toward vital 
dyes Kupfter cells react to supravital staining with neutral red m 
the same w'ay as wandering cells of common connectne tissue, and, m 
tuberculous lesions of the liver, they have been shown to hypertroph} 
proliferate mitoticall} and become free histioc}tes in the blood stream 
They ma} form epithelioid cells, and it is not uncommon to see in vital 
staining in labbits the fusion of such free epithelial cells into giant 
cells All cells lining the hepatic sinusoid are not actively phagocytic 
at an} one time Following one or two injections of a suspension of 
graphite or of any one of the Mtal d}es, a few' Kupfter cells may always 
be seen hterall} packed w'lth granules and projecting far into tbe lumen 
of a sinusoid, w'hile others, appaiently inactne, he closely applied to 
the parenchjmal cell Follow'ing repeated injections, how'ever, man} of 
these hitherto resting phagocytes become active but even in the face 
of prolonged Mtal staining, one mvanabl} sees a few' quiescent histi- 
oc}tes l}ing along the parench}ma, w'lthout evidence of phagocytosis 
It has been stated that these cells, follow'ing extensn'e jihagocytosis 
desquamate, enter the blood stream as blood histiocytes and are filtered 
off in the lung How'evei, w'e ha\e identified Kupfter cells with particles 
of graphite in hepatic lobules of rabbits, six to eight months follow'ing 
intravenous injection The origin of these stellate cells in the sinusoid 
IS uncertain They piobabl} do not arise from common vascular 
endothelium, the presence of w'hich, w'lthm the hepatic lobule, may 
rightly be questioned Should they arise in situ w'e w'ould expect to 
encounter mitotic figures more fiequentl} than we do Elliott® sug- 
gested that these histiocytes of the reticulo-endothehal system, lining 
^ascular sinusoids, may be blood monocytes w'hich adheie to the w'alls 
and remain temporarily fixed This conclusion is open to question, and 
}et there are many experimental data to lend it credence 

4 Bloom, William The Formation of Abscesses m an Infection with 
Bacterium !Monoc 3 togenes. Arch Path 6 995 (Dec) 1928 

5 Biebl, ]Max Erne experimentelle Bmdegew ebstuclie am Reticuloenclothel 
der Leber, Deutsche Ztschr f Chir 218 306, 1929 

6 Elliot, Caliste The Origin of the Phagoc\tic Cells m the Rabbit, Bull 
Johns Hopkins Hosp 39 149, 1926 
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De Haan and Hoekstra," in a series of ingenious experiments con- 
cluded that tile Kupffer s\stem in the iner is not stable but that it is 
constantl} changing in the number of its components They directly 
identified the Kupffer cell i\uth the clasmatocite After developing large 
numbers of mononuclear cells in the pentoneal cant} of rabbits b\ 
injecting large cjuantities of a solution of sodium chlonde, tliej marked 
the cells so that subsequent!} thej. could be identified by injecting trj’pan 
blue These large mononuclear cells wluch contained granules of 
m-pan blue were then injected into the portal stream of another rabbit 
Sections of the In er of the second rabbit contained t>-pical Kupffer cells 
ivith the granules of tripan blue within them, although the spleen and 
the lung did not contain any of the injected cells The authors con- 
cluded that tlie injected mononuclear cells had been intercepted hy the 
In er and had transfonned into functional Ivupfter cells They observed 
all transitions from the free sphencal mononuclear cell tthich the\ 
introduced to the fixed o\al or elongated cell closely applied to the 
hepatic trabecula 

The relation of the Kupfter cells of the liver to the cells of the 
blood stream tt as recentlj radier unduh emphasized by !Malyschew ^ 
w ho ascnbed to tliem a undely diversified potentiality In aseptic lesions 
of the liver according to this author these cells may h}*pertropln 
reorganize and differentiate into promyeloctles myelocxtes megakarto- 
crtes monocjtes and fibroblasts and they may e\en proliferate and 
regenerate ^ascular capillanes In fact from these observations one 
might well conclude that tlie Kupfter cell could sene as a stem cell 
from w hich all other hemocjtes could anse Siegmund-Koln in studies 
following tlie injection of Ining colon bacilli into the portal vein, also 
concluded tliat the Kupffer cells after desquamating gaie nse to 
pohanorphonuclear leukocj tes conclusions \\ Inch since ha^ e been proved 
false 

Bungeler and Wald in studies on inflammator\ lesions vere unable 
to substantiate !Mal\ schen s conclusions These authors regarded the 
stellate cell as a highly differentiated cell A\hich mav giie rise to 
monoci-tes but ne^er transforms into pohanorphonuclear leukoc^■tes 

7 De Haan J and Hoekstra R A Ersudie fiber die Herkunft iind die 
Deutung des Hupfiersclien Systems der Leoer Arch f e\per Zellfor^^ch 5 3=^ 
IS27 

8^ ^fah schew B Ueber die Rolle der Kupiter schen Zellen bei a'^eptischer 
Entzundung der Leber Beitr 7 path Anat u 7 al!g Path 78 1 1927 

9 Siegmund-Koln Untersuctmngen fiber Immunitat imd Entzundung Ver- 
handl d deutsch path Gesellsch 19 114 1923 

10 Bungel^ and Hald Beitrage zur Herkuntt der pob morphkemigen 
Leukoctien Die Bedeutung der Kupfferschen Sternzellen bei der Entzundun« 
\irchoMs Arch f path Anat 270.150 1928-1929 
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Whereas Schilling in reported observations of cases of monocytic 
leukemia described the transformation of Kupfter cells into monocytes, 
Bloom/ in studies on experimental abscesses in the liver, could not 
recognize any participation by these stellate cells in the marked produc- 
tion of mononucleai exudative phagocytes Bloom regarded these 
exudative mononuclear cells of a hematogenous source as being of 
l3mphocytic or monocytic origin Biebl, in studies on the reaction of 
the reticulo-endothehal cells of the liver to autogenous transplants, 
attributed the mononuclear reaction that ensues to piohferation of the 
polyblasts of the peripoital spaces and the Kupftei cells of the sinusoids 

MATERIAL AND METHODS OT STUDY 

In order to determine the reaction of any gnen cell to a foreign stimulus, it 
IS essential that it be marked in some way to identify it among other cells with 
perhaps equal potenc 3 ' Accordingl}', in this studv the injection method was 
emplojed to delineate the phagocj'tic cells of the Incr, prior to inducing the 
aseptic lesion A suspension of graphite frequcntlj emplojed in our laboratorj 
for intra Mtam studies w'as injected lntra^ enouslj into an animal from two to 
three daj's before the operatn e procedure Into some animals onlj small amounts, 
2 or 3 cc for each kilogram of body weight, w'ere injected, into others, larger 
amounts, sometimes as high as 25 cc for each kilogram of body w'cight, w'erc 
injected In this way, the reaction of a liver in which the phagocytic cells were 
only lightly speckled w'lth graphite could be followed, as well as if the cytoplasmic 
bodies were completely distended Within a short time following these injections, 
laparotomy w'as performed under ether anesthesia, and a hot instrument, 2 mm 
in diameter, w'as introduced into the hepatic substance From three to four such 
puncture wounds were made in the liver thus exposed At intervals following 
the operative procedure, the animals W'ere killed, the blocks of hepatic tissue 
containing the sites of injurj' were removed, fixed in Zenker- formaldehyde solu- 
tion and stained wnth hematoxylin and eosin, van Gieson’s stain, and Mallorj’s 
connective tissue stain Studies were made at one hour, three hours, six hours, 
ten hours, tw'enty-four hours, fortj'-eight hours, seventj-two hours, one wTek, 
tw'o weeks, three weeks and one month following the production of the aseptic 
lesion in the vitally stained liver Rats, rabbits and dogs w'ere used, and although 
the results attained w'ere essentiallj' identical m these animals, this report wull 
be restricted to the reactions encountered in the liver of the albino rat 


EXPERIMENTAL OBSERVATIONS 

Kupffej Cells m Nonnal Livci — Following the injection of the preparation 
of graphite and prior to the operation, sections of the liver showed that the 
injected material had been taken up by the Kupffer cells which line the hepatic 
sinusoids and that most of these phagocj’^tic cells contained graphite m vmrjung 
amounts (fig 1) Manj of them, how'ev'er, had been mactiv'e and could be identi- 
fied along the walls of sinusoids in their resting condition The graphite-laden 
cells varied in size Their elongated processes might frequentlj’^ extend ov^er two 
or three hepatic cells, and often small pseudopodial processes reached into inter- 
vals betw'een adjacent hepatic cells Occasional!}'’, well laden cells fixed at places 

11 Schilling, Viktor Der Monozj'te in tnahstischer Auffassung und seine 
Bedeutung im Krankheitsbikle, Med Klin 1 563, 1926 
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to the sinusoidal ^\all projected into the lumen of the sinusoid, and in some 
instances the processes appeared to ha\e been retracted, the cell \\as spherical 
presenting e\ery eMdence of a mononuclear cell free in the blood stream Occa- 
sional!}, from fort} -eight to se\ent}-tuo hours after injection, graphite-bearing 
cells appeared m the interlobular tissue surrounding the blood vessels and the 
bile ducts These cells resembled, both m size and staining reaction the mono- 
nuclear cells so often encountered free m the lumen of the sinusoid, and their 
presence nithin the periportal tissue might be due to a migration from the site 



Fig" I — ^Xormal rat’s 
(X 300) 


Iner after an injection of 


graphite prior to injur} 


o{ ™.gm luth.ii the lobule, or the blood stream, to the meseiiclumal cells sur- 
rouudmg the mterlobular tessels The relatton of the stellate ' cells to these 

Xe “'a ** so ab^dlm; 

mlhe'pllJ' Psoduction of the lestous, u,ll be considered more m detail elsewhere 

Kupffd Cells VI Injwcd Lncr One Hou, After lunirv—Qne hn„r *i 

=.r; ~ 
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separated the inflamed region from the normal hepatic tissue surrounding it 
The hepatic cells throughout the site of the lesion were necrosed and spindle- 
shaped and contained oval, elongated nuclei Kupffer cells uithin the region were 
destroyed, and scattered granules of graphite abounded throughout Pol 3 nnor- 
phonuclear infiltration had not yet taken place 

Hepatic tissue peripheral to the lesion was not essentiallj unlike that prior 
to operation The hepatic sinusoids were not as yet congested, but the phagoc 3 tic 
cells, for a considerable distance peripheral to the lesion, were no longer stellate 



Fig 2 — Hepatic parenchyma, adjacent to site of injurj', one hour after opera- 
tion (X 300) 


Their processes had been retracted, the cells were more spherical, nnn 3 ' la 3 ’- free 
within the lumen, and there was some evidence that migration of these cells had 
begun (fig 2) This pertains equalK to those Kupffer cells of the sinusoid 
which did not contain graphite They, likewise, were swollen, lay frequently 
free in the lumen, and showed evidences of migration, either tow'ard the lesion, 
01 , more commonly, tow'ard the interlobular connective tissue spaces Hyper- 
activity of these regions as centers or foci for cellular proliferation, so evtensne 
in the later repair of the lesion, w'as not manifest as yet 
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Sn Houts —Si^ hours after the injur}% the cytoplasmic bodies of the necrotic 
cells were largely disintegrated, and the nuclei, for the most part, had disap- 
peared A few polymorphonuclear leukocytes extended throughout the lesion, 
and large numbers of mononuclear graphite-laden cells abounded throughout the 
perinecrotic tissue Many of these Itiy free in the sinusoids , others appeared to 
he between hepatic cells within trabeculae, many others lay among the mono- 
nuclear cells now proliferating from the mesenchimal cells in the perilobular 
spaces This cellular proliferation in the portal spaces was characteristic, but 
mitotic figures were exceedingly rare, and one wonders whether amitotic cellular 
division may not be the rule Binucleate cells often were encountered, and 
elongated shapes were such as often to suggest amitosis 

Twenty'Foui Twenty-four hours after injury, the organization of the 

lesion was well advanced In the center of the necrotic region w'as a fibrinous, 
bloody exudate containing many polymorphonuclear leukocytes and a few mono- 
cytes These cells had phagocytosed many of the granules of graphite which 
had been scattered throughout the site of the lesion at the time of injury 
Throughout portions of the necrotic region toward the periphery, there were 
numerous foci, or centers, in which the neutrophilic granulocytes were exceed- 
ingly abundant, whereas, at the periphery of the necrosed region, adjoining the 
normal parenchyma, small nests of mononuclear cells had accumulated Many 
of these mononuclear cells contained graphite, many did not Marked congestion 
characterized the uninjured adjacent hepatic parenchyma The sinusoids were 
uide open, and the Kupffer cells which yet remained attached projected far into 
the lumen The whole field differed essentially from that of a liver into which 
graphite had been injected, prior to the operation Pigmented cells w'ere not 
evenly distributed, but were more concentrated, especially in the interlobular 
spaces around the bile ducts and blood vessels, centers which acted as prominent 
foci for the proliferation of large numbers of mononuclear cells 

Foi ty-Eiglit Houis — The center of the necrotic region, at forty-eight hours 
after injury to the liver, was largely cleared of free graphite and cellular frag- 
ments, owing essentially to the phagocytic activity of both the granulocytes and 
the agranulocytes At this time, most of the granulocytes were massed into a 
wide circular band extending throughout a region midway to the periphery of 
the necrotic region, ingesting free graphite and fragmented hepatic cells At the 
penpherj', but within the necrotic region adjacent to the normal parenchyma, 
many mononuclear cells, both ivith and without graphite, largely ameboid, con- 
tributed toward the formation of a delineating wall (accentuated in later stages) 
which separated the necrotic from the normal tissue Graphite-laden cells in 
the hepatic parencnyma w^ere less frequent, and many appeared to be migrating 
through hepatic trabeculae, either toward periportal spaces or directly to th& 
lesion 

Se-ocuty-T'wo Houi <; — The reaction at the site of injury m a rats liver, 
seventi-two hours after operation, differed only slightly from that at forty-eight 
hours The region of fibrinous exudate W'as larger and the circular zone'^of 
granulocj'tes was replaced by a group of active granulocytic centers (fig 3) 
The deposition of mononuclear cells around the necrotic region, delineating it 
from hepatic parenchyma, was more extensive, so that a wall, from four to 
Ine cells thick, w'as formed Granulocytes were absent from this peripheral zone 
of mononuclear cells Most of the cells forming this zone contained graphite 
a few did not, and it appeared to us that these cells had migrated to the site of 
mjun from the surrounding hepatic parenchjma Many of these mononuclear 
cells, relatnelv spherical in earlier stages, were largely spindle-shaped and elong- 
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ated cjdoplasmic processes with collagenous intracellular material extended out 
from ovoid, centrally placed nuclei for considerable distances, forming connective 
tissue cells with fibrous processes Most of these elongated cells contained very 
small particles of graphite which might be identified out in the finer protoplasmic 
extensions, and many did not, thus it appeared to us that the extensive capsule 
of fibrous tissue, identified in later stages, had its inception at this stage, arising 
from mononuclear cells which had migrated from the hepatic sinusoid and from 
the local histiocvtes of the perilobular spaces to the site of injurj If proper 





Fig 3 — Organization of entire lesion and adjacent parencl^'ma at sev'ent> -tv\ o 
hours after operation (X 48) 


sections were secured, one often identified a “streaming” movement of these 
mononuclear cells from the periportal regions, along the perivascular spaces m 
the interlobular regions to the site of the lesion Littoral cells of the sinusoid 
probablj-^ did not migrate for any distance in the lumen toward the inflamed area , 
but we were inclined to behev^e that there was a migration free from the sinusoid, 
directly through parenchymal tissue, to adjacent perivascular inesenchvme, and 
thence these cells, together with polv'blasts which were proliferated from parent 
histioc 3 'tes around the blood vessels, migrated toward the site of inflammation 
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Five Da\s—N microscopic section of an inflammatori iesion and its surround- 
ing hepatic parenchyma fi\e da^s after operation revealed two essential contrasts 
with that of a like lesion ot seventy -two days’ duration Most apparent, per- 
haps, was the reduction in graphite-laden cells throughout the hepatic substance 
peripheral to the lesion Scattered, pigmented cells abounded in the five-day 
stage, but these were appreciably less m tlie hepatic parenchyma at this time and 
suggested a breaking away, or a migration, of those cells which had so extensively 
phagocytosed the injected particles of graphite In further contrast with the 



earlier, seventy-two hour stage, the wall of limiting capsule surrounding the 
esion stood out in marked contrast with both the acidophilic, necrosed hepatic 

parenchyma The size of the 
all had increased to a layer from ten to twelve cells thick, all cells of the 
nonuclear series, but more striking, perhaps, was the large accumulation of 
wan' gathered into the cells which comprised this 

al ^lany of these mononuclear cells were fibroblast-hke spindle-shaped with 

long, fibrous processes (fig 4), whereas others were more spheric^ st^ it 
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amoeboid characteristics There were no centers of granulocitic activity, and 
such neutrophilic ]eukoc\tes as did abound were distributed soinew'hat generall\ 
throughout the necrotic area, but thej ne\er were encountered m the capsule of 
the lesion Mononuclear cells, how’e\er, occurred within the necrosed parenchyma 
probably nioMiig in somewhat from the capsule as well as arising in situ from 
mononuclear cells of the blood or from local histioc\tcs not destro\ed at the 
time of lnJur^ 
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Fig 5 — Portion of capsule surrounding lesion twent\-one da 3 "s after operation 
in a rat which had recened a hea^^ injection of graphite (X 2(X)) 


Mcsoichyinal Cell Pi olifct alioi: in Livci — Cellular proliferation from the 
local mesenchjmal cells of the periportal spaces appeared to be of a rhythmic 
nature Proliferation of these cells was marked during the earlier phases of 
the cellular response to the mjurj , and again, two weeks after injurj% zones of 
mononuclear cells, manj times normal proportions, surrounded the interlobular 
bile ducts and blood vessels IMitosis in these zones was not common, and jet 
occasional mitotic figures W'ere encountered Whereas one might hesitate to 
ascribe these marked increases in numbers of cells to amitosis, jet the elongated 
shape of the nuclei so often encountered was most suggestive Tw'o types of 
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mononuclear cells characterized tliese prohferatne zones There ^\ere small, 
darkh stained basophilic cells mth compact chromatin and larger cells, nith 
*lightlj stained nuclei and a looselj arranged network o£ chromatin Scattered 
throuahout these zones were man 3 graphite-laden cells, for the most part of the 
larger npe, which seemed, to a large evtent at least, to ha^e migrated to these 
centers from the closelj' adjacent sinusoid The majoritj of the cells in these 
zones, however, were without graphite, and, we felt had arisen in situ from the 
local histiocvtes which abounded in the normal liver and from Ivmphocjtes which, 
no doubt, had migrated from the hepatic sinusoids and blood vessels to these 
centers, changmg into raonocvtes and into tissue histiocvtes Tvpical blood mono- 
cv'tes were not abundant in these proliferative zones, and vet one might identifv 
a suSaent number of mtermechate forms to indicate that, m accordance with 
Bloom's 12 (1927) conclusion, monocytes arise by transformation of the smaller 
Umphocvdes Furthermore, it was impossible to determine whether these polv- 
blasts were of hematogenous or histiocjlic origin 

In rats that had received rather heavy injections and the livers of which had 
oeen studied at two and three weeks following mjurv, the migration of these 
graphite-laden mononuclear cells to the inflamed region had been so extensive 
that a complete, heavilv infiltrated wall entirelv delineated the site of injury from 
the surroundmg hepatic parenchyma This reaction was so pronounced that in 
some instances so effective a barrier had been produced as to form a black wall 
around the region of necrosis (fig 5) Furthermore, the migration of graphite- 
laden cells from the penpheral parenchyma to this wall was frequently so exten- 
sive as to form, in histologic section heavily infiltrated paths leading toward the 
necrotic region as a center (fig 5) These paths, along which mononuclear cells 
passed to the lesion, frequently extended from the peripheral parenchyma widely 
remote from the lesion 

COMMENT 

Supravital technic or other refined methods designed to differentiate 
cells ty pes have not been employed m this study , and accordingly definite 
proofs of cellular lineage have not been presented We wished rather to 
know' w hether the phagoc}tic cells of the liver, recognized mesenchymal 
ceils, could well function in the organization of aseptically induced 
hepatic inflammatory lesions 

The injection method as a means for the identification of cells is 
a fairly satisfactory one To be sure, reticulo-endothehal elements 
throughout the body phagocytose injected raatenals as effectively as 
do those w-ithin the liver so that phagocytic cells in the spleen or bone- 
marrow', for example are labeled in a manner similar to those m the 
Iner It is not likely however, that these fixed histiocytes, which may 
or may not become free cells from time to time will essentially modify 
a slight inflammatory reaction w ithin the liver Circulating ly mphocytes 
and monocydes have been shown to be sharply differentiated from these 
histiocytes , and although under conditions of pathologic stress monocytes 

12 Bloom Wilham Transformation of Lymphocytes of Thoracic Duct into 
Polvblasts (Macrophages) in Tissue Culture, Proc Soc Exper Biol & Med 
24 c6/ 1926-1927 * 
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may transform into histiocytes and fibroblasts, their origin is essentially 
divergent Accordingly, we felt that by marking the stellate cells of the 
liver by their ability to engulf foreign bodies, \\ e could well follow their 
activity and feel i easonably sui e that we were dealing with the cell that 
was the oiigmal phagocyte m the liver and not cells of the lymphoid 
group 

Accordmgl)'^, with this consideiation of the method, mtiavenous 
injections of a preparation of graphite weie made m a large series of 
lats, so that at least a majority of the Kupfiei cells contained varying 
amounts of the black pigment Slight punctuie wounds vere then made 
in the hepatic substance, under aseptic conditions, and the cellular 
leactions were studied for a period of one month theieaftei 

Capped stated that removal from the blood stream of various 
materials by the hvei is due chiefly' to the endothelium and stellate cells 
of the sinusoids It is questionable whether hepatic sinusoids are lined 
with regular endothelium Occasional, flattened, endothehal-hke cells 
he along the hepatic parenchyma, and we ha\e m the past, no doubt, 
identified these cells as paits of an hepatic endothelium E\en vith 
special staining methods, however, such as the Rio Hortega or the 
Bielschowsky, we have not been able to identify a continuous cy'toplasmic 
stiucture along the maigin of the sinusoid and ^\e feel that the hepatic 
parenchyma is separated from the blood stieam by' an incomplete parti- 
tion consisting of a reticulum by means of vhich the Kupfter cells of 
the liver are held to the parenchyma of the Iner 

Following injection of a suspension of graphite, about 3 cc in a 
lat veighmg 175 Gm the blood stream vas cleaied within a few 
minutes, and the pai tides w'ere found adherent to the cells lining the 
hepatic sinusoids Within a few' hours phagocytosis had taken place 
the fine granules of graphite had been taken up and had now' accumulated 
into the “segregation apparatus” w'lthin the cy'toplasm of these cells 
Particles of giaphite W'eie nerer identified in the local histiocy'tes of 
the peiiportal spaces immediately following an injection, and w'e do not 
believe that free giaphite, under the conditions of oui experiment, evei 
migrated through hepatic pai enchyma to the pei iportal spaces 

In studies on the endothelium in the pioduction of poly'blasts in 
inflammation, Lang concluded that caibon particles may' entei 
endothelial cells, not as a result of phagocy tosis, but moi e as a result of 
physical properties associated w'lth surface tension He concluded that 
particles of carbon merely pass through endothelium and are then taken 

13 Cappell, D F Intravitam and Supravital Staining, J Path &. Bacteriol 
32 595, 1929 

14 Lang, F J Role of Endothelium in the Production of Pob blasts (Mono- 
nuclear Wandering Cells) in Inflammation, Arch Path 1 41 (Jan ) 1926 
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up by cells surrounding the capillary wall It is possible that the presence 
of graphite-laden cells in the periportal spaces of our experimental rats 
IS explained in that way, namely, that particles had forced their way 
through the endothelium of the interlobular capillaries and had been 
engulfed by the polyblasts surrounding them We have never seen 
particles of graphite m these endothelial cells, however, and the fact 
that the number of graphite-laden cells in the peiipoital spaces was so 
much greater in the later stages, long after the blood stream had been 
freed of floating particles, leads us to conclude that the majority of 
these graphite-laden cells had migrated from the blood stream and the 
sinusoids 

The inflammatory lesions weie induced in the liveis of these rats 
soon after injection, thus, in most cases, they were induced prior to the 
migration of the phagocytic cells into the periportal spaces Within a 
few hours, how^evei, following the injury to the parenchyma of the 
liver, the Kupffer cells m the sinusoids aiound the site of the lesion 
became swollen, projected far into the lumen and retracted their cyto- 
plasmic processes At this time, large mononuclear cells lay free m 
the blood stream, and, since these cells presented a staining reaction 
and a distribution of giaphite identical wnth that of the attached 
phagocytic cells, one may conclude that these cells m the lumen were 
desquamated Kupfter cells This obseivation, of course, has been made 
frequently by other workers 

During this initial response by the Kupfter cells of the normal 
parenchyma, slight changes took place within the inflamed region The 
necrosed hepatic cells Avere greatly swollen , they rapidly disintegrated, 
and particles of graphite, contained AAUthm phagocytic cells piior to 
opeiation, were scattered throughout the lesion Granulocytes did not 
appear for six or eight hours, but in the tAventy-four hour lesion they 
AA’-eie abundantly scattered throughout the more central poition of the 
necrosed parenchyma, engulfing exudate and graphite residue Mono- 
nuclear cells were few within the center of the lesion, although at the 
periphery, along the line of transition from necrotic to normal 
paienchjma, many such cells abounded These mononuclear cells, Ave 
felt, Avere local histiocytes which were within the zone of hepatic 
parenchyma immediately sui rounding the lesion 

Within twenty-four hours after the operation, proliferation of the 
local histiocytes or polyblasts within the periportal spaces had taken 
place, so that a large number of small mononuclear cells surrounded 
the blood vessels and the bile ducts Interspersed among these weie 
numbers of cells wdiich contained the graphite much as did the free cells 
in the sinusoids and the stellate cells still attached These graphite- 
laden cells of the portal spaces, we believe had migrated eithei directly 
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through hepatic paienchyma oi fiom the blood stream to these regions 
The finding ot occasional mononuclear cells, containing graphite within 
the hepatic trabeculae, foices the opinion that an actual migration 
between adjacent hepatic cells of a trabecula ma)'^ take place Although 
many graphite-laden cells abounded in the portal spaces, many such cells 
still remained in the adjacent sinusoids and many phagocytes were as 
} et fixed to their original position , so that all KupfTer cells did not 
immediatel)^ desquamate All mononuclear cells ^\lthln the sinusoids, 
fixed or free, did not contain graphite In fact, many did not, but we 
were unable to determine whether these Kupfter cells, apparently new 
in the field, had arisen as a proliferation of previousl) existing cells, 
or whether, as de Haan and Hoekstra thought the) had migrated to this 
position 

The further cellulai reaction to the inflammatory lesion consisted 
m but an elaboration of the processes already initiated The infiltration 
of pol)morphonuclear neutrophils became exceedingly marked, espe- 
cially within the central portions of the lesion where phagocytosis of 
cell fragments and particles of graphite rapidly occurred Granuloc)tes 
\\ere rare m the peiipheral fourth of the circular lesion, a zone in which 
the mononuclear exudate cell was most active Lesions at forty-eight 
hours and seventy-two houis after operation showed a heavy infiltration 
of such cells, sufficient to form a wall from 6 to 10 ceils thick klany 
of these cells contained graphite, man) did not, and v e believe that the) 
had appeared there, coming partly from pieexistmg mononuclear cells, 
but largely fiom cells which had proliferated from the local histioc)’tes 
of portal spaces and wandering phagocytes fiom hepatic sinusoids Our 
eMdence for this lies essentiall) m the frequent identification of the 
“streaming phenomenon” in which cells, both v ith and without graphite, 
appeared to be migiating m mass foimation to\\ard the lesion We 
do not presuppose that the presence of grajihite within these mononucleai 
cells at the inflammatory site indicates m every case, direct lineage to 
the phagocytic cell of the sinusoid, for the lesidual graphite free within 
the lesion at the time of operation was no doubt ingested by the 
mononuclear cells in situ However, we do feel that many of the 
graphite-laden mononuclear cells traversing the tiabeculae, oi migrating 
together with the proliferating local histioc)tes toward the lesion, there 
to contribute toward its encapsulation, were, to a large extent, directly 
related to the Kupft'er cells of the sinusoid In his studies on the 
cellular reaction tovard the transplantation of foieign tissues into the 
hepatic parenchyma, Biebl observ'^ed this same soit of reaction that we 
have encountered in inflammatory lesions, namely, maiked pioliferation 
of the local connective tissue cells and migration, together i\ith many 
Kupfter elements, toward the site of the transplant 
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This inflammatoiy leaction within the hvei was not unlike that 
which arises in lesions elsewheie in the body The gianulocytic leac- 
tion, occurring ■within fioni twenty-four to foit} -eight hours following 
injury, appeared to be entiiely independent of the mononuclear infiltra- 
tion There was no evidence to support the contention of Malysche'w 
that the polymorphonuclear leukocyte arose from the Kupffei cell oi 
other monocyte The polymoiphonuclear reaction was essentially 
lestricted to the more central portion of the lesion and was apparently 
related in origin to compaiable cells of the blood stream These cells 
appealed within the lesion, engulfed foieign materials, and then dis- 
appeaied without evidence of furthei transfoimation The site of the 
mononuclear response, on the other hand, w'as laigely restricted to the 
peripheral portions of the lesion and appealed to take place largely as 
a migration from the normal hepatic parenchyma Maximow^ ^ always 
claimed a dual origin for mononuclear exudate cells, and our obseiva- 
tions appear to confirm this recognized concept A ceitain number of 
these mononuclear exudate cells, w'^e believe, ai ose from the lymphocytes 
and monocytes of the blood stream, which entered the inflammatory 
site, together with the neutrophils, and w’^eie found scattered throughout 
the lesion The greater number, how^ever, arose as a proliferation of 
the local histiocytes of the connective tissue and the Kupffer cells of 
the hepatic sinusoids which migrated to the lesion, there to take a 
position around the periphery, largely forming the delimiting capsule 
Throughout the proliferative centers aiound the bile ducts and blood 
vessels, various forms of cells without carbon could be identified These 
ranged in size from small lymphocytes to the laiger, typical monocyte 
with Its reniform nucleus These cells never contained the graphite, 
and we felt that all the stages in the development of the monocyte fiom 
the lymphocyte, an interpretation sustained by Bloom, might be identi- 
fied in these rapidly prohfeiatmg centeis To be suie, the migration of 
these granulocytes from the blood stream might not be excluded It is 
reasonably certain, howevei, that the macrophages which we encountered 
m the hepatic parenchyma and m the peiiportal spaces did not form 
monocytes, but continued as wandering histiocytes or polyblasts until 
they transformed into fibroblast-hke cells The nonstormg mononuclear 
cells which Ave so often encountered, fixed or free m the sinusoids, 
probably did not give rise to monocytes, but continued as free w^andei- 
mg cells into periportal spaces as polyblasts Bloom favoied the 
interpietation, however, that these nonphagoc} tic endothelial cells of 
the hver might pioduce hemocytoblasts and all myeloid elements 

Bloom recently repoited the transfoimation of lymphocytes of the 
thoracic duct into poh blasts and fibroblasts in tissue culture An 
identical transfoimation, Ave feel took place m the organization of these 



674 


ARCHIVES OF PATHOLOGY 


aseptic lesions that we induced On the third oi fourth day after 
opeiation, when the mononuclear infiltration had formed rather a firm 
capsule aiound the neciotic tissue, the foimation of fibroblasts was 
first evident Within the wall suiiounding the lesion, many mono- 
nuclear cells elongated, sent out cytoplasmic processes which frequently 
bifurcated, and formed t3'pical fibi oblasts I\'Ian} of these still contained 
the particles of graphite, which might be identified out m the distant 
cytoplasmic processes Since fibroblasts v ere not ordinarily phagocytic, 
ve must conclude that these spindle-shaped, giaphite-containing cells 
veie derivatives of the phagocytic cells of the hepatic sinusoid Those 
fibroblasts which arose within the connectne tissue capsule, devoid of 
giaphite, were derivatives of the monomicleai cells, the lymphocyte, 
monoc3'’te or po^djlast, which had migiated into the inflammator}' lesion 
from the periportal spaces 

SUMMARY 

On the basis of a stiKh ot a series ot inflammator3’’ lesions in the 
livers of rats previousl3’^ given moderate injections of a suspension of 
graphite to delineate the Kupffer cells, we believe that the Kupffer cell 
is not an ordinary endothelial cell, but rather a connective tissue cell 
of the histiocytic series We question whether t3'pical capillary 
endothelium exists in hepatic sinusoids 

Following phagocytosis of particles of graphite, the ingested material 
IS agglomerated into -larger granules distributed within the cytoplasm 
of the phagocytic cell Within an hour following the production of 
an aseptic lesion in the liver, the Kupffer cells retract their processes, 
become swollen and spherical, and often detach themselves, as free 
mononuclear cells, and pass into the blood stream 

These macrophages now become free wandeiing histioc3des and 
may migrate, in some instances, to the site of the lesion, but more often 
to the adjoining regions around the portal spaces At the same time, 
or shortly thereafter, the local histiocytes m the interlobular spaces 
rapidly proliferate and form many fiee, wandering cells or potyblasts 
Typical monocjdes also accumulate in these perivascular spaces and may 
arise as a transformation of migrated lymphocjdes 

PoljTOorphonuclear leukoc3des appear within the neciotic lesion and 
are exceedinglj’^ abundant after twent3’--four houis Thej'^ are essentially 
restricted to the inner regions of the lesion, and do not change into 
other cells 

Mononuclear infiltration into the lesion is sufficient to form a capsule 
in from fortj'^-eight to seventj^-two hours after the pioduction of the 
lesion Further infiltration and transformation of these cells produce, 
at three weeks, a prominent, heavily carbonized wall separating the 
normal paienchyma from the normal tissue , 
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The mononuclear cells arise from tuo sources, from the agranu- 
loc}-tes of the blood stream and from the local 1115^003105 of the 
periportal tissue, including detached Kupft’er cells 

Fibroblasts arise from mononuclear cells which form the wall of 
the lesion These fibroblasts which contain graphite are transformed 
macrophages, developed largely from Kupffer cells Those fibroblasts 
uithout graphite de^elop from the histioc3i;es of the periportal spaces 
and the transformed l3mphoc3tes and monocytes of the blood stream 



LEUKOPLAKIA OF THE STOMACH 

REPORT or A CASE " 

HARRY A SINGER, M D 

CHICAGO 

The presence ot squamous epithelium in gastnc mucosa aside 
fiom Its occuiience in connection with carcinoma oi in the legion 
of the cardio-esophageal junction has been, accoiding to Borrman,* 
lepeatedly desciibed The dcsciiptions alluded to deal appaienth 
with the presence of micioscopic aieas of squamous epithelium moie 
or less accidental!)'' encountered Thus Heimann,' to whom Borrman 
refers, described such an aiea, 3 mm long, in a micioscopic prepaia- 
tion from a lesected stomach, which -was not detected grossly Other 
authors similaily have described meieh'' micioscopic aieas wdien the) 
have spoken of the piesence of squamous epithelium in the stomach 
Herxheimer ® m his discouise on the oiigin of heterologous cancroid 
of the stomach mentioned, m addition to metaplastic cells misplaced 
squamous epithelial lests and gioups of primitive undiffeientiated 
cells w'hich had peisisted Herxheimer made no icference to macro- 
scopic groups of cells, and it can be safe!) mfeiied that he was 
discussing merel) microscopic zones 

The presence in the stomach of islands of squamous epithelium 
of sufficient extent to foim giossly visible plaques is appaientlv 
exceedingly raie and little knowui Kaufmann ‘ m his compiehensive 
special patholog)’’ made no lefeience to leukoplakia of the stomach 
nor is this condition mentioned in the voluminous system edited by 
Henke and Lubaisch,' although Konjetzii) “ m his treatise of gastiitis 
devoted several pages to the discussion of metaplasia of the gastiic 

Submitted for publication, Nov 21, 1929 

"Read before the Chicago Pathological Socictv, No\ 11, 1929 

" From the Department of Medicine, Universih of Illinois College of 
Medicine 
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2 Hermann, A Zur Frage der Epithelmetaplasie Wien khn W'chnschr 
24 168, 1911 

3 Herxheimer, G Ueber heterologische Cancroide, Beitr z path A.nat u z 
allg Path 41 348, 1907 

4 Kaufmann, E Lehrbuch der speziellen pathologischen Anatomic, ed 7 
and 8, Berlin, 1922 

5 Henke and Lubarsch (footnote 1, editions 1926-1928) 

6 Konjetzny, G Die Entzundung des Magens m Henke and Lubarsch 
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epithelium A thoiough search of the hteiatuie led to the discoveiy 
of only one report of a case of leukoplakia of the stomach, and e\en 
heie, although lengthy, the title does not include any statement which 
refeis to the leukoplakia pei se 

The aforementioned case, which was lepoited in 1899 by van 
Leeisum and Rotgans,'^ concerns a young woman 22 years of age 
who dated hei condition to seven yeais pnoi when she was leqmred 
to remain in bed thiee weeks on account of gastiic symptoms She 
found it necessaiy in the course of time to eliminate rough foods 
and to restrict hei diet more and more until finally she could tolerate 
only liquids If she attempted to eat semisolid oi solid foods, pain 
and vomiting ensued It was stated that theie was nothing in the 
physical examination or the histoiy to point to syphilis except possibly 
the small stature of the patient whose measuiements weie those of 
a 13 yeai old girl In the Ewald meal yeast cells, laige bacilli and 
other bacteiia were found Theie was no free and 16 degrees total 
acidity In the stomach washings, squamous epithelial cells were pres- 
ent in such large numbeis and groups as to covei at times the entire 
microscopic field Retained food was also lecovered by lavage The 
introduction of 200 cc of fluid elicited pain and vomiting Two 
operations were peifoimed, the first a pyloi oplasty, the second a 
total extirpation of the stomach with an anastomosis of the cardia to 
the duodenum The distal two thuds of the stomach was transformed 
into a narrow tube, and the proximal one-third also was constricted 
but to a lessei degiee As neatly as can be determined from the 
desci iption, the leukoplakia was noted in all paits of the stomach, 
although the exact extent is not stated In two illustrations accom- 
panying the aiticle, stratified epithelium is seen to form the lining of 
the stomach wall 

In a 1 ecent article on gasti ic syphilis, I ® submitted a detailed 
account of a case in which the resected portion of the stomach pre- 
sented among othei features a prominent white patch of squamous 
epithelium This plaque was merely touched on in the desci iption and 
only incidentally mentioned On account of the raiity of this obseiva- 
tion, a separate report seems warranted in order that the case may 
be indexed under the title of leukoplakia of the stomach and an 
adequate description of the condition be placed on lecord 

7 Van Leersum, E C, and Rotgans, J Extripatie der geheele maaglooze 
Oesopliago-Duodenostomie Endogastntis obliterans De maaglooze Mensch 
Nederl Tijdschr v Geneesk 35 993, 1899 

8 Singer, H A Svphilis of the Stomach with Special Reference to Its 
Relationship to Limtis Plastica, A.m J S 3 'ph 13 391, 1929 
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REPORT or CASE 

Hisfoiy — R j\I, a white man, 51 }ears of age, cnttred the Researcli and 
Educational Hospitals, ilarch 22, 1928, wnth complaints of abdominal pam and 
^omltlng of three years’ duration The progress of the disease was rather slow, 
particularlv in regard to the -vomiting, until sliortl} before entrance, w'hen the 
patient was unable to retain even liquids No histor.v of a primary svphihtic 
lesion w'as obtained Physical examination, except for a moderate degree of 
emaciation and a sense of resistance in the epigastrium, was negative 

Laboiafoiy Data — The fasting stomach contained 120 cc of clear fluid wdiich 
gave a negative test for free acid and a positive test for chemical blood 
Follownng an Evvald meal, 450 cc of poorly digested gastric contents was 
obtained, vvdnch w'as likewise devoid of free aciditv Occult blood vv’as present 
m the stomach contents and also in the tw'o stools examined The x-rav picture 
shovv'ed an hour-glass constriction and canalization of the middle portion of the 
stomach There was marked gastric stasis The roentgenologist diagnosed prob- 
able carcinoma and suggested the possibihtv of svphilis There was a moderate 
secondary anemia The Wassermann and Kahn tests were reported positive 
(four plus) 

Clinical Comic — After a few davs of treatment with mercurv and iodides, it 
soon became clear that the obstruction would eventualh demand surgical inter- 
vention Operation was therefore decided on At the laparotomv, a thickened, 
shrunken stomach was found with the maximum involvement m the distal two- 
thirds, where manv fibrous adhesions were encountered An extensive resection 
was performed, leaving only the proximal 5 cm of the stomach The patient 
made an unev'entful recoveri and was discharged, April 21, 1928, m good condition 
He appeared a jear later m the clinic complaining of an independent condition 
and stated that since leav mg the hospital he had experienced no gastric sv mptoms 

Gloss Pathologic Observations — The resected stomach was submitted to 
Dr R H Jaffe, whose anatomic diagnosis was probable svphihs of the stomach 
The gross characteristics can be described in brief as follows The specimen 
had the appearance of a sausage with an cnormouslv thickened, rigid wall 
There was a deep constriction 2 5 cm from the distal end, which produced an 
hour-glass deformitv^ of the pjloric portion The lumen of the stomach was 
greatly constricted, admitting in its w'ldcst part no more than two fingers In it'; 
narrowest portion, which was located in the pvlonc region, the diameter of the 
lumen was reduced to 0 4 cm The maximum thickness ot the wall of the stomach 
w'as 1 5 cm , the minimum, 09 cm The thickening was due mainlv to an increase 
m the submucosa, which in places measured as much as 1 cm On cross-section 
the submucosa was glistening white and fasciculated Fibrous extensions from the 
submucosa passed into and divuded the underl 3 ing muscularis propria, giving 
the latter a lattice-work appearance The serous covering and the mucous lining 
were slight^' thickened, as seen in cross-section The serosa on the anterior 
surface was roughened bv' adherent fibrous tags, whereas the posterior surface 
was smooth and glistening 

The appearance of the interior of the stomach was unique (fig 1) In the 
proximal end of the specimen on the anterior wall was a raised, roughlv 
quadrangular plaque lA), which measured 2 cm and which bv virtue of its 
snow-white color stood out prominently The surface of this white plaque was 
finelj wTinkled and puckered Here and there, a radiating series of delicate 
folds emanated from a central depression A small hemispherical vellowish 
nodule projected above the level of the plaque (this nodule which was included 
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m the portion removed for section consisted oi fibrous tissue) The demar- 
cation of the ^^hlte plaque from the surrounding tissue ^^as distinct A diverticu- 
lum-hke outpouching (5) appeared distal to the described patch uas separa ed 
from It b} a linear zone of superficial ulcerations o^ erlaid by fibrin The remainder 
of the mucosa -nas for the most part mammillated and from graj-pink to pinkish 

red 


Mtaoscopic Description of the Leukoplakia —When the zone of squamous 
epithelium was approached (fig 2). the mucosa exhibited a moderate diminution 
in the number of glandular elements In the tunica propria adjoining the patch 
of leukoplakia ^\ere numerous eosinophils, round cells and plasma cells, scattered 
among \\hich were enormous numbers of Russell bodies The transition between 
the cvlmdnc and squamous types of epithelium was an abrupt one The squamous 
lajer assumed its maximum thickness of from 15 to 20 cells practicalh imnie- 
diateb, but did not maintain this thickness throughout its extent 



Fig 1 — The distal portion of the resected stomach opened along the middle 
of the posterior wall A patch of leukoplakia (A) is separated from a localized 
outpouching (S) of the gastric w^all by a linear zone of superficial ulcerations 
The dotted lines indicate the extent of the plaque before a piece was excised for 
microscopic examination 


The lowermost lajers of prickle cells presented a normal appearance, but 
those more superficially situated were swollen, poorlj stained and devoid of 
intercellular protoplasmic bridges, but still retained their nuclei The edematous 
epithelial cells were found in varying numbers in different portions of the plaque 
The thickness of the squamous epithelial layer was directly proportionate to the 
size and number of the parakeratotic cells The rete pegs were on the whole 
poorly developed and frequently entirely absent Here and there, the squamous 
epithelium had undergone destruction In one area, the defect was occupied by a 
plug of fibrin in the meshes of which were enclosed many leukocytes and a great 
deal of nuclear debris Bordering such an ulcer was voung granulation tissue 
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infiltrated b} mam round cells and plasma celK, eosinophilic and neutrophilic 
leukocytes and a few macrophages 

The basal la\er of the stratum germmatn um rested m most places on a some- 
%\hat edematous fibrous tissue which dnidcd and separated the muscle bundles 
of the greatlj Iw pertrophied muscularis mucosae There was little infiltration of 
inflammatorj cells m the subepithehal connectnc tissue, except at the margin 
of the transition from the columnar tjpc and about the areas of ulceration In 
some places intenening between the squamous cinthehum and the muscularis 
mucosae w'as a wide tunica propria containing glandular elements between which 



Fig 2 — A section from the margin of the plaque illustrating the abrupt 
transition from c>lindric to squamous epithelium 

were numerous mflammatori cells and Russell bodies Occasionalh , a gastric 
pit W'as seen communicating w'lth the lumen of the stomach (fig 3) 

Mia oscopic Fcatiiics of the Remamdet of the Stomach — ^The mucosa showed 
moderate atrophs of the glandular elements, diffuse cellular infiltration and 
multiple superficial ulcerations bordered by dense cellular infiltrates and jouiig 
granulation tissue rich in capillary blood vessels 

The muscularis mucosae show'ed enormous increase in both the fibrous and the 
muscular elements and extensions of connective tissue into the overljing mucosa 
The microscopic features of the submucosa w'ere prodigious thickening due to 
fibrous tissue overgrow'th, thickening of the larger blood ^essels due mainlv 
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to muscle fiber proliferation in the region of the adventitia, focal panvasculitis 
affecting the veins to a far greater degree than the arteries, peruascular round 
cell infiltration of van mg extent, and focal and diffuse round and plasma cell 
infiltrations 

In the muscularis propria were obsened extensions of connective tissue 
from the submucosa invading and partialU replacing the circular Ia\ er and mild 
infiltration along the fibrous septums 

Microscopicalh', the serosa showed slight connective tissue thickening wnth 
minor degree of cellular infiltration 



Fig 3 Squamous epithelium overlies tubules of the gastric glands and 
borders the mouth of a pit 

fiflcfcnolopy— Levaditi and Ziehl-Neelsen stains were negatne, respectneh 
for spirochetes and tubercle bacilli 

COMMENT 

Ihe problems in connection with leukoplakia oi the stomach cliffei 
m no essential fiom the questions concerning leukoplakia elseivheie 
The origin of the squamous epithelium in the case here repoited in view 
of the presence of a gastiitis is presumabh metaplastic the lesult of 
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prolonged irritation (see Futteiei °) It is also conceivable that the 
plaque oiiginated fiom a gioup of piimitive cells which possessed 
potentialities foi differentiating into both the cylindric and the squamous 
types of epithelium which weie simultaneous!)' present The role of 
syphilis is conjectural The presence of syphilis was established in the 
case heie reported In the patient of van Leersum and Rotgans,' the 
only symptom or sign suggestive of syphilis was the lack of physical 
development However, the contracted state of the stomach which led 
to the opeiation might well have represented the healed stage of a 
s)phihtic gastritis The lelationship of leukoplakia to squamous cell 
caicinoma of the stomach involves the same considerations as leukoplakia 
elsewhere in the body 

9 Futterer, G E^perl^lelltalI^ Produced Gen'innc Epitlielial Metaplasia in 
the Stomach, J ^ M A 43 1129 (Oct 15) 1904 
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A lelationship between ceitain disordeis of the liver and the 
monocytes in the circulating blood has been emphasized by Huftman, 
Lawrence and Jones’- These mvestigatoi s found that the injection of 
pieces of sterile maceiated rabbit liver suspended in a physiologic solu- 
tion of sodium chloride into the peiitoneal cavities of rabbits pioduced 
increases in the numbei of monocytes in the circulating blood Furthei , 
they found that subcutaneous injections of phosphorus, a chemical 
known to be toxic to the livei, produced more marked inci eases in the 
number of monocytes m the ciiculating blood Prior to this, it had been 
shown by Jones and Minot - and by Thewlis and Middleton ^ that theie 
was an inciease in the number of the ciiculating mononuclear cells in 
cataiihal jaundice m man Holt ^ had demonstiated a similar reaction 

* Submitted for publication, Maj^ 16, 1929 
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1 Huffman, M M , Lawrence, J S , and Jones, Edgar The Effect on the 
White Blood Cells of Intraperitoneal Injection of Whole Liver, Arch Path 7 804 
(May) 1929 
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mon Bile Duct, Proc Soc Exper Biol & Med 24 974, 1927 



o84 


4RCH11'ES OF PATIIOLOC] 


in exijeiimental obstiuctivc jaundice in the rabbit Accoidingl), it 
seemed advisable to investigate this pioblem with paiticulai lefeience 
to the relationship between jaundice and monoc>tosis Holt did not 
produce complete obstiuction to the flon of bile, since he ligated 
only one of the hepatic ducts This piocedure was followed by an 
increase m the number of monocytes in the circulating blood We haie 
produced experimental obsti yctive jaundice, both complete and partial, in 
a series of dogs and guinea-pigs In general, complete obstruction was 
associated wnth only slight inci eases in the number of inonocjtes in the 
circulating blood, wdiereas paitial obstiuction Avas associated with more 
definite increases in the number of these cells 

EXPEUIMHXrAL METHOD 

The observations w'cre made on fifteen dogs and nine guinea-pigs In all of 
these animals there was produced partial or complete mechanical obstruction to the 
passage of bile from the Iner to the duodenum 

In ten of the fifteen dags, the common duct was ligated at two places and 
resected between the points of ligation In three of the dogs, the common duct 
w'as ligated at one place only In the remaining two dogs, one of the hepatic ducts 
was ligated 

Postmortem examinations of all the animals were made at the end of the period 
of investigation Particular attention w'as paid to the following points 

1 Ei'idence of complete obstruction to the flow' of bile This was determined 
by the position of the ligature, the passage of a probe along the common duct to 
the point of ligature and, finally, bj' pressure on the distended gallbladder or the 
common duct and observation on the distal side of the ligature to determine 
whether any bile passed the point of obstruction 

2 Signs of infection of the peritoneal ca\itj Infection was alwa\s looked for 
macroscopically, and cultures were taken wlicne\er the animal had not been dead 
too long to render cultures unreliable Unfortunateh, fi%e of the animals (dogs 
no 1, 4, 5, 7 and 8) died several hours before autopsv, and no culture was obtained 
from the peritoneal cavitj of anv of these 

3 The presence of bile m the peritoneal cavitv 

On the basis of these three conditions, the fifteen dogs were du’ided into four 
groups 

Group 1 includes dogs no 4, 8, 10 and 12 These animals had complete obstruc- 
tion of the common duct w'lthout ev'idence of peritonitis and w’lth no free bile in the 
peritoneal cavitv Cultures from the peritoneal cavitv’ of two of the animals 
(dogs no 10 and 12) were negative We failed to make cultures from the 
other two 

Group 2 includes dogs no 2, 6, 7 and 14 in which there w'as partial obstruction 
to the flow of bile, no evidence of infection of the peritoneal cav'itv and no free bile 
in the peritoneal cavity Dog no 14 was Imng and in good condition at the end of 
the observations The bilirubin content of the blood of this dog w as consistentlv 
low', indicating that the ligation of one of the hepatic ducts produced only partial 
obstruction to the flow' of bile In the other three animals, the common duct was 
ligated at one place onh, and at autopsv the obstruction to the flow of bile was 
found to be incomplete 
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Group 3 includes dogs no 1 3, 5, U nnd 13, all of uh.cli had had the common 
ducThgated and sectioned, except dog no 13, svhich had had a single hepatic duct 
ligated^ These animals had infection of the peritoneal caiih and considerable 

ele^-ation oi the bihrubm content of the blood 

Group 4 includes onb two animals (dogs no 9 and 15) In tliese dogs there v.as 
bile in the peritoneal caub mthout eMdence of infection In dog no 9, *e com- 
mon duct nas ligated at too places and sectioned betoeen ligatures, but the proxi- 
mal ligature came off In dog no 15, the common duct A\-as ligated, but not 
sectioned At autops}, however, the common duct was found to be ruptured 

For each of the dogs in the four groups repeated total and differential white cell 
blood counts were made, according to the supraMtal technic, prior to operation The 
smallest number oi preoperatne counts was two (dog no 2) The lowest number 
of preoperatoe counts for the other dogs A\as four and the greatest twentj-one 
The latter were done on dog no 3, which was gl^en bromsulphalein daib for fifteen 


dajs prior to operation Follownng operation, daih total and differential counts were 
made for fi\e consecutue da\s on toelre of these animals Of the remaining three 
animals one (dog no 12) had three daih counts and then one count two da\s later, 
one (dog no 9) had four dailj counts, another (dog no 15) had three daily 
counts Total and differential counts were made at interials ot from one to too 
dajs after the first fiie da>s following operation until the animal died or was killed 
The greatest number of counts made on anr animal after operation was eighteen 
(dog no 6) The suprawtal technic was relied on mainb, but, m a number of 
instances, fixed preparations w ere made and stained w ith Wright s stain Deter- 
mmations of tlie icterus index and of the amount of bilirubin in the blood serum 
were made at intervals bj the lan den Bergh method The highest -values were 
obtamed in dog no 10 in which the icterus index reached a maximum of 31 3 units 
and the %an den Bergh test for bilirubin gave 123 3 mg per thousand cubic cenb- 
meters of blood 

In each of the nine guinea-pigs, the common duct was ligated at one place 
Autopsies were alwajs performed at the end of the period of observ’^ation, and 
special attention was paid to the same points that were mentioned in explanation 
of the procedures for dogs These nine guinea-pigs were divided into two groups 

1 Group 1 includes guinea-pigs no 3, 4, 5, 7, 8 and 9, all of w’hich had complete 
obstruction at the point of ligation, as was shown at autopsj Gumea-pig no 9 
show ed a ruptured gallbladder, but this w as thought to have been a terminal event 
In none of these animals w as there ani* infection of the peritoneal ca\ itj' nor am 
severe infection in the region of the wound 


2 Group 2 includes guinea-pigs no 1, 2 and 6, in which there was complete 
obstruction to the flow of bile and also severe infection Guinea-pig no 1 had severe 
cellulitis of the anterior abdominal wull and localized peritonitis Guinea-pig 2 
had an infection with a gas-producing organism in the left inguinal region and 
possibly also peritonitis Guinea-pig no 6 had an ulcerated area in the region of the 
wound on the anterior abdominal wall 

The same general plan was followed in establishing the normal total and 
differential counts for these animals before and after operation, as for the dogs 
Determmafaons of the amount of bilirubin m the blood serum wure made in four 
instances at the time of autopsj In each case, elevated values were obtained, the 
highest values being found m guinea-pig no 5 with an icterus index of 10 8 and a 
quantitative van den Bergh test showing 27 8 mg of bilirubin per thousand cubic 
centimeters of blood Studies of the blood were made daih on all the guinea-pigs 

^ operation Guinea-pig no 3 had dailv blood 

counts for nine davs after operation this being the longest time after obstruction 
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of the common duct during which the blood of an> guiiiea-pig was counted In 
group 2, guinea-pig no 1 had dailj blood counts for four consecutive daj's, guinea- 
pig no 2 for two days and gumea-pig no 6 for five days 

In addition to the aforementioned scries of fifteen dogs and nine guinea-pigs, 
two control senes of guinea-pigs were studied The first control scries included 
four guinea-pigs (guinea-pigs no 10, 11, 12 and 13) The normal total and dif- 
ferential white blood cell counts were established for these animals (as for the 
previous groups) prior to etherization They were tlicn subjected to ether anes- 
thesia for thirty minutes, and following this, their total and differential white 
blood cell values were determined daily for five dajs 

The second control series (guinea-pigs no 14, 15, 16, 17 and 18) were operated 
on under ether anesthesia In this operation, which occupied thirty minutes, the 
abdominal wall w’as opened and the common duct was exposed, but not ligated In 
other words, practically all the steps used in ligation of tlic common duct were 
carried out Followung operation, total and differential blood counts were made 
daily for five consecutive da\s Autopsies were performed on all the animals of 
this series, except guinea-pig no 17, on the eighth da\ after operation 

RESULTS 

All the postopeiative aveiage figures here gnen ate for the dail}- 
counts made on the five days immediatel} following operation, except 
foi dogs no 12 and 15, for w'hich onlv three daily postoperative 
counts were made, and dog no 9, for which there were four daily post- 
operative counts This five-day period was used rather than the period 
until death because it gave a more uniform method of comparing the 
average blood counts of these animals and, further, because the averages 
obtained for this period differed but slightly from those obtained by 
the use of the counts up to death Theie w^as one exception in group 3, 
in which the average postopeiative total count mciease w'as for this five- 
day peiiod 77 2 per cent as against 129 6 pei cent for the total post- 
operative peiiod 

The principal observations as regards the wdnte blood cells in the four 
gioups of dogs w'ere as follow's 

1 An mciease in the total number of w'hite blood cells follownng 
opeiation This occuiied in each group, the greatest mciease being in 
group 3 (131 7 pel cent) and the smallest increase being in gioup 1 
(83 1 pel cent) 

2 An increase in the absolute number of neutiophils m each group, 
this increase being definitel}’^ greater proportionately than that of the 
total white blood cell count The greatest rise was in group 4, in which 
thei e w’^as an increase of 228 7 per cent The smallest increase occurred 
in the animals of group 2 (129 4 per cent) 

3 A diminution m the number of eosinophils in the dogs of each 
group The greatest decrease occurred m group 4 (87 9 per cent) The 
next lowest drop occurred in group 2 (55 7 per cent) 
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4 A slight diminution in the number of lymphoqtes in groups 1, 3 
and 4 , the greatest decrease being found in group 4, in which there was 
a diminution of 19 8 per cent Group 2 showed an increase of 54 3 
per cent 

5 An increased absolute number of monocytes in groups 1, 2 and 
3 but a diminished number in group 4 The rise in group 1 was small 
(9 9 per cent) The greatest increase was in group 3 (136 6 per cent) 
In group 2 the rise was 50 5 per cent The diminution in group 4 was 
26 2 per cent 

In group 1, the changes in lymphocytes and monocytes were well 
within the limits ot normal variation, the average preoperative absolute 
number of 13 'mphocytes being 1,643 per cubic millimeter, as against 1,619 
per cubic millimeter for the postoperative period The average number 
of monocytes prior to operation was 1,876 per cubic millimeter, as 
against 2,061 per cubic millimeter following operation There was, how- 
ever, an appreciable increase (83 1 per cent) in the total count and in 
the number of neutrophils ( 147 9 per cent) Again, the eosinophils 
showed a drop of 62 9 per cent, the average preoperative number being 
1,563 per cubic millimeter and the average postoperative number being 
580 In the chart, section A represents the percentage variations in the 
blood counts of the animals of group 1 In group 2 there were two 
mam differences m the results as compared with those in group 1 , 
namely, the lymphocytes showed an increase (54 3 per cent) from 1,102 
per cubic millimeter to 1,701 per cubic millimeter, and the monocytes 
were increased (50 5 per cent) from 1,960 per cubic millimeter to 2,950 
per cubic millimeter Section B represents the percentage variatio.'.s 
in the blood counts of the animals of this group In group 3, the mam 
deviation from the blood counts in group 1 is an increase in the average 
number of monocytes from 1,976 per cubic millimeter before operation 
to 4,675 (136 6 per cent) per cubic millimeter after operation The 
greatest increase was in dog no 13 in which the preoperative average was 
1,984 as against 6,656 pei cubic millimeter after the operation Section 
C represents the percentage variations in the white blood cell counts of 
the animals of this group In group 4, the only important variation 
from the counts found in group 1 was a drop of 26 2 per cent in the 
number of monocytes, the average preoperative count being 2,245 per 
cubic millimeter and the average postoperative count being 1,657 per 
cubic millimeter 

Six of the dogs died spontaneously The remaining nine were killed 
The longest period during which any of the animals was kept under 
observation following operation was twenty-one days (dog no 6 ) The 
shortest period was three days (dog no 15) 
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The essential changes in the blood of the guinea-pigs following 
experimental obstruction to the how’^ of bile through the common duct 
were 

1 A slight increase in the numbei of neutiophils in the presence 
of a slight decrease in the total number of white cells 

2 An appieciable drop in the number of eosinophils in group 1 (78 4 
per cent) and in gioup 2 (76 2 per cent) 



The variations in the numbers of the white cells of the blood in experimental 
obstructive jaundice A The average percentage variations from normal in the 
numbers of the white blood cells of dogs following complete experimental obstruc- 
tion to the common duct, no peritonitis or free bile being evident in the peritoneal 
cavitj' at the time of autopsj (group) B The a\erage percentage variations from 
normal in the numbers of the white blood cells of dogs following partial biliar\ 
obstruction, no peritonitis or free bile being present in the peritoneal cavity at 
autopsy (group 2) C The average percentage variations from normal in the 
numbers of the W'hite blood cells of dogs, following operation, peritonitis and 
jaundice being found at autopsy (group 3) D The average percentage \ariations 
from normal in the numbers of the white blood cells of guinea-pigs following com- 
plete biliary obstruction without severe infection (group 1 with guinea-pig no S 
omitted) E The average percentage variations from normal in the numbers of 
the white blood cells of guinea-pigs following complete biliary obstruction in the 
presence of severe infection (group 2) 
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3 A similar but less marked drop m the number of l)mphoc)tes in 
group 1 (46 4 per cent) and in group 2 (45 3 per cent) 

4 An increase in the number of monoc}des in both gioups If 
guinea-pig no 5 is omitted from group 1, the arerage increase is 28 5 
per cent but if this animal is included it is 66 5 per cent In group 2 
the increase is 57 8 per cent 

There ^\ as no striking difference in the results of the expei inients with 
the tuo groups of guinea-pigs except that tliere was a greater per- 
centile nse of the monoc 5 tes in group 2 than in group 1, if guinea-pig no 
5, uhich shoued a different reaction as regards the blood from the other 
guinea-pigs in this group, is omitted All the averages given are for the 
five daily postoperatn e counts, except in guinea-pig no 1, which had four 
daily postoperatn e counts and guinea-pig no 2, uhich had tsvo daily 
postoperative counts Section D shows the percentage rariations in the 
blood counts of the guinea-pigs of group 1 (not including gumea-pig 
no 5) Section E shows the percentage variations in the blood counts 
of the guinea-pigs of group 2 Guinea-pig no 9 had a ruptured gall- 
bladder at autopsy, but this w'as thought to have been a final accident, 
since preiious autopsies had revealed the likelihood of such an occur- 
rence Guinea-pig no 4 had a rather large necrotic area of one of the 
middle lobes of the liver, suggesting that the arterial blood supply to this 
area had been cut off 

A comparison of the amount of jaundice and the number of mono- 
cjtes in the circulating blood show^ed absolutely no correlation betiveen 
the two 

There w as only one change of anj* degree among the control animals 
that were treated wath ether anesthesia — ^namely, an aierage increase 
(52 per cent) m the number of eosinophils from 935 to 1,420 per cubic 
millimeter These increases in the number of eosinophils w ere so irreg- 
ular tliat it w as not thought that the} w ere due to the ether anesthesia, 
but rather to changes peculiar to the animals Eosinophilic variations 
are likely to be great in normal guinea-pigs The monocytes dropped 
(22 8 per cent) from 1 214 per cubic millimeter to 937 per cubic milli- 
meter, w'hereas there was a slight increase (13 1 per cent) in the total 
wlute blood cell count and in the absolute number of neutrophils (19 3 
per cent) The bmphoci-tes show^ed practically no change (2 2 per cent) 
All these animals w ere free f i oin gross abnormalities at autopsy^ except 

gmnea-pig no 10 which had an adherent pleura at the left base of the 
lung 

The second control series of animals, that is, the senes consisting 
of animals that had had an exploratory laparotomy, show ed no changes 
of note in either the total or the differential wdiite blood counts The 
greatest change w'as m the number of neutrophils wdiich show^ed an 
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aveiage inciease ot 22 2 pei cent The percentile change in the numbers 
of the other white blood cell constituents of the blood was within a varia- 
tion of plus 01 minus 10 per cent 

One of these animals (guinea-pig no 17) had its ears badl}^ bitten m 
a fight and latei died No autopsy was perfoimed on this animal, but 
autopsies weie perfoimed on the four lemaining ones In all of them, 
the wounds of the opeiations weie in excellent condition, and slight, if 
an} , infection was present The postmortem observations revealed no 
abnormalities, and cultuies fiom the peiitoneal cavities weie sterile 

The alteiations lesulting fiom obstruction to the flow of bile 
through the common duct will be described in another communication 
Both gross and micioscopic changes from normal were noted in the 
liver The changes in the hveis of the guinea-pigs were much more 
pionounced than were those in the hveis of the dogs 

COMMENT 

Inci eases m the amount of bilirubin m the blood of the dogs with 
complete obstruction were not associated with equal increases m the 
number of monoc 3 les m the circulating blood There vas, however, an 
average increase of 50 5 per cent in the number of circulating monoc} tes 
following partial biliaiy obstruction in dogs This response to partial 
obstruction is in entire agi cement Mith the observations of Holt ‘ The 
explanation of these lesults oflers some difficult) It would seem that 
thei e existed a delicately balanced mechanism, slight jaundice producing 
monocytosis and severe jaundice causing no change m the number of 
these cells Of course, one cannot assume that it is necessarily an 
accumulation of biliiubin or bile salts that is responsible for the reaction 
It may be the cholesterol, the unsatuiated fats or other less well known 
substances Partial obstiuction may cause the production of the optimal 
amount of this substance, or substances, whereas more marked obstruc- 
tion may call forth too much of this unknown substance On the othei 
hand, complete obstruction may result in such a sudden change in the 
condition m the liver as to prevent the pioduction of this “x” substance 
Again, it IS possible that partial obstruction may produce its lesult b) 
changes in organs other than the liver For example, it is conceivable 
that paitial obstruction may cause changes not only in the functioning 
of the liver, but in the functioning of the spleen, the bone-maiiow oi 
the connective tissues One certain fact stands out — that jaundice and 
monocytosis in dogs cannot be related in a quantitative fashion 

The results of the study of the series of guinea-pigs with complete 
obsti uction corroborates the work with the dogs There is it is ti tie an 
average inciease of 28 5 per cent in the number of monocytes in five 
guinea-pigs with complete obstruction, but this is not a gieat peicentile 
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change for these animals and, fuither, the aveiage absolute values in all 
these animals aie within the normal limits, 1,461 per cubic millimeter 
being the highest average for the five-day period after opeiation The 
highest single value occurred in gumea-pig no 7 on the third day aftei 
operation, this was 2,303 per cubic millimeter There was distinct 
uniformity of the results m these five animals, but one other animal 
(guinea-pig no 5), with complete obstiiiction and no infection of the 
peritoneal cavit}, gave a different response The aveiage monocyte count 
of this animal piioi to operation was 1,185 pei cubic millimeter and after 
opeiation it was 3,908 per cubic millimetei, a maximal value of 7,091 
per cubic millimeter occuiring on the fourth day after ligation of the 
bile duct This response is so different from that of the other guinea- 
pigs of this series that it probably represents a different type of i eaction 
It cannot be stated whether this paiticular reaction was m the nature of 
an idiosyncrasy of this guinea-pig oi whether it was due to some factor 
which was not recognized Certainly, there is no marked response on 
the part of the monocytes in the blood of dogs or guinea-pigs to the 
production of jaundice by mechanical obstruction of the common duct 

The changes in the number of white blood cells in the presence of 
peiitonitis in dogs and severe subcutaneous infection in guinea-pigs aie 
of inteiest In both animals there was a distinct use in monocytes with 
infection The number of these cells showed an aveiage increase of 
136 6 per cent in infected dogs, and of 57 8 per cent in the three infected 
guinea-pigs The explanation of a pronounced inciease in the numbei 
of monocytes m the piesence of peritoneal infection remains obscure, 
but has been noted before by Huffman. Lawrence and Jones It certainly 
is not due to leukocytosis per se, since theie was an average increase 
of 83 1 per cent m the total number of white blood cells in the dogs 
of group 1, in which there was no true inciease in the number of 
monocytes In the three infected guinea-pigs there was an actual 
aveiage diminution of 7 per cent in the total number of white blood cells 
after operation It may be that only certain types of infection are 
responsible for this response or possibly only those animals which 
have been treated in certain ways— e g , by ligation of the common duct 
— react in this manner 

Analysis of the changes in the numbei of white blood cells in each 
group of animals described in this paper leveals one result that is constant, 
namely, the diminution in the absolute number of eosinophils The 
average diminution for the four groups of dogs and the two groups 
of guinea-pigs is 74 2 per cent The lowest average diminution for any 
one group of animals (55 7 per cent) occurred in the dogs of group 2 
and the maximal aveiage diminution (879 per cent) in the dogs of 
group 4 It may be seen, therefore, that the diminution was of about 
the same range in all these animals The explanation is not obvious 
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Whether it is the bilirubin, the degeneiation of the liver, the bile 
salts, the unsaturated fats, the cholesterol or other factors is unknown 
Certain it is that experimental obstructive jaundice in guinea-pigs and 
dogs produces a marked diminution in the number of eosinophils That 
the diminution in the number of eosinophils, in guinea-pigs, at least, is 
not the result of ether anesthesia or operation is conclusively shown by 
the two control series of animals There was actually an increase in 
the number of eosinophils m both contiol series of guinea-pigs, which 
IS in contrast with Krumbhaar’s obseivations that in dogs the eosino- 
phils are diminished in number following various stiigical operations 
under ether anesthesia Chadbourne® (1899) found an increase in the 
number of eosinophils in patients following operations in which ether 
narcosis was used Stahl ' ( 1921 ) and Garrett ® ( 1928) both found a 
diminution in the number of eosinophils m persons soon after surgical 
operations Foote and Selinger® (1927) were unable to find any 
changes of note in the number of eosinophils m an analysis of 147 
postoperative leukoc3toses following tonsillectom)' The reports in the 
literature, therefore, are confusing It is probable that certain types of 
operations may produce a drop in eosinophils, whereas others may not 
Trauma, infection and neciosis may all play a part Since all the 
external conditions of the control and the ligated senes of guinea-pigs 
were as nearly identical as possible, wuth the exception of ligation in 
the one group, it would seem that the mai ked diminution in the number 
of eosinophils in these animals was in some way associated with the 
peculiar changes resulting from ligation of the common duct One 
cannot assume, however, that these changes w’-eie specific, since a diminu- 
tion was found by us m dogs in other postoperative conditions The 
jaundice is probably not an important factor, since patients with jaundice 
may show an appreciable number of eosinophils, particularly in the 
presence of pruritus 

There was also a diminution in the number of the lymphocytes in 
all the animals except the dogs of group 2, in which there was an average 
increase of 54 3 per cent The average diminution (25 4 per cent) for 
the five other groups of dogs and guinea-pigs was much less than the 
decrease in the number of the eosinophils Also, the variations in per- 

5 Krumbhaar, E B Observations on the Nature of Postoperatne Leuco- 
cytosis in the Dog, Ann Surg 66 133, 1917 

6 Chadbourne, T L Ether — Leukocytosis, Philadelphia M J 3 390 1899 

7 Stahl, Otto Ueber die postoperative Leukozytose, Deutsche med Wchn- 
schr 47 1550, 1921 

8 Garrett, G H Postoperative Changes in the Blood After General and 
Local Anesthesia, U S Vet Bur M Bull 4 27, 1928 

9 Foote, J A , and Selinger, Maurice Postoperative Leukocytosis and 
Temperature Variations Following Tonsillectomy An Analysis of 147 Cases 
Arranged in Four Age Groups, Am J Dis Child 33 96, 1927 
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centage change were much greater, there being a decrease of only 04 
pel cent in group 1 of the dogs and of 46 4 per cent in group 1 of the 
guinea-pigs \Vith these wide fluctuations, it does not seem that the 
changes m the number of lymphocytes were of as much significance 
as those m the number of the eosinophils 

The changes in the total number of white blood cells and neutrophils 
were constant foi the four groups of dogs, showing an increase in each 
group These results may, m part, have been due to localized infection 
In both series of guinea-pigs, however, the number of neutrophils was 
increased slightl)'-, but the total number of white blood cells was dimin- 
ished The leukopenia may have been due to the more profound dis- 
tuibances of the organism in the case of the guinea-pig 

CONCLUSIONS 

Complete, sudden obstruction to the common duct in dogs and 
guinea-pigs, in the absence of seveie infection, produces only slight 
increase in the numbei of monoc)'-tes in the circulating blood, whereas 
partial biliary obstruction in dogs produces a slightly greater increase m 
the number of monocytes m the blood Complete or partial sudden 
obstruction to the common duct m the presence of severe infection in 
dogs or guinea-pigs is associated with a definite increase in the number 
of circulating monocytes 

There is a constant and marked diminution m the number of eosino- 
phils m dogs and guinea-pigs with complete or partial experimental 
biliary obstruction The operation per se does not explain this response 
in the guinea-pig 

The response of the lymphocytes to obstructive jaundice experi- 
mentally produced m dogs and guinea-pigs is inconstant 

A postoperative neutrophilic leukocytosis occurs m dogs after expei - 
imental biliaiy obstruction, whereas a leukopenia occurs in guinea-pigs 
after a similar pi ocedure 



EFFECT OF CERTAIN TOXIC SUBSTANCES IN 
BACTERIAL CULTURES ON THE 
INTESTINAL MOVEMENT 

III THE EFTECT OF THE PHYSIOLOGIC VLLY ACTIVE SUBSTANCES OF 
THE GVS BACILLUS ON THE MOVEMENT OF THE INTESTINE 
IN THE INTACT ANIM \L 

E E ECKER, PhD 

AND 

D E SCHNEIDER, B A 

CLEVELAND 

In a recent communication, Kendall and Schmitt ^ reported the find- 
ing of a physiologically active (histamine-hke) substance m filtrates of 
carbohydrate medium cultures of the gas bacillus which (1) caused 
immediate contracture of the isolated strip of intestine of the guinea-pig, 
and (2) a transient drop of blood pressure when the filtrate was injected 
into the vein of a dog The substance was not obtained from culture 
mediums from which carbohydrate was excluded, but from mediums in 
which fermentation was active, the substance was present in consider- 
able — nearly maximal — amount m fort} -eight hours The substance was 
heat stabile and was antagonized successfully by a titration using solution 
of formaldehyde, which indicates its content of free aromatic etlnlamme 
groups as in histamine Certain aldehydes known to react with aromatic 
amines also showed neutralizing effects, while ketones and other alde- 
hydes did not 

These observations led us to the study of this substance or sub- 
stances in the intact animal by the method recently described b} Ecker 
and Biskmd ^ 

METHOD 

Two mediums were emplojed (1) skimmed milk and (2) sucrose ^eal infu- 
sion Witte peptone broth of />h 7 2 Fifty cubic centimeters of each of the 
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1 Kendall, A T , and Schmitt, F O Proc. Soc Exper Biol &. I\Ied 
24 104, 1926 Kendall, A T Ibid 24 316 and 493, 1926 Kendall, A T , and 
Alexander, H L Ibid 24 894, 1926 

2 Ecker, E E , and Biskmd, M S Effect of Certain Toxic Substances in 
Bacterial Cultures on Intestinal Jlovement, Effect of Filtrate of Young Cul- 
tures of Colon-Typhoid Group of Organisms on Intestinal Movement of Rabbits 
as Recorded by New Cinematographic Method, Correlation of This Effect with 
Production of Food Poisoning by Members of This Group, Arch Path 7 204 
(Feb) 1929 
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mediums was placed m each of a senes of test tubes measuring 20 cm by 2 5 cm 
in order to have a high column and to secure anaerobiasis The mediums were 
then inoculated with a strain of the gas bacillus (obtained through the courtesy 
of Dr Ivan Hall) The tubes were then placed at 37 C , and the organisms 
aliened to grow for various periods of time In the case of the milk cultures, 
the separated whey was filtered through a Berkefeld N candle, while the broth 
cultures could be passed directly through the candle The milk cultures showed 
stormy fermentations Prior to the intravenous injection of the filtrates into 
the animals, the filtrates were caiefully neutralized to a pn of 7 with tenth-nor- 
mal sodium sodium hydroxide 

The whey control was obtained by clotting the skimmed milk with butyric 
acid, and neutralizing the acid with tenth-normal sodium hydroxide The original 
neutral sterile filtered sucrose broth was used as a broth control in the series of 
animals into which the filtrates of the sucrose broth cultures were injected 

The preparation of the animals (rabbits) was the same as that described by 
Ecker and Biskind As further controls, a series of normal labbits received the 
same doses of the filtrates intravenously and then reactions were carefully 
obser\ ed 

EXPERIMENTS 

Table 1 shows the effect of the filtered whe> fiom skimmed milk 
cultures of various ages 

In this series of expeiiments, six of the nine contiol labhits died m 
prostiation or convulsions m eighteen houis ot less Soft stools weie 
obtained in three of the animals, the intestinal leactions being mild as 
compaied with those obtained with filtrates of cultuies of the paia- 
tjphoid (aehycke type) and B eiitcuUdts gioup of oiganisms 

The lapaiotomized animals into which the whey filtiates of cultuies 
sixty-six hours old were injected showed an increase of rhythmic longi- 
tudinal muscle movements (pendulum) with localized ciicular spasms 
and filling of the ileum When, howevei, the whey filtiates of five day 
cultuies weie employed, the pendular movements extended to the 
duodenum and jejunum Here, also, localized areas of spasms weie 
noted The same reactions also occurred with employment of whey 
filtiates of nine day and fouiteen clay cultuies The neutial whey 
filtrate control did not produce noticeable changes 

Table 2 shows the effect of the filteied sucrose hioth cultuies of 
various ages 

The control rabbits into which were injected the filtiates of the 
toxic sucrose broth cultures showed depiession. piostiation, labored 
lespiration and occasionally soft stools The symptoms ajipeaied usually 
in about one-half hour after the injection of the filtiates All the 
animals lecoveied completely within twenty-foui houis 

In this series, the lapaiotomized animals showed maiked pendulum 
movements and localized ciicular spasms of the duodenum and jejunum 
when filtrates of twenty-four hour cultuies weie given by vein As 
filtrates of the older cultures were injected (five day cultures), the 
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reactions became inoie marked, and the cnculai spasms of the uppei 
intestines became pronounced The lowei intestines showed onl} then 
usual propulsne movements. The injection of the filtiate of the sterile 
contiol sucrose broth produced nothing unusual, the normal pendular 
motions of the upper intestines were noted here 

Intrastomachal injection (by cathetei) of 20 cc of a filtrate of a 
five day sucrose broth culture pioduced maiked pendular motions nith 
filling and peiistalsis m the uppei intestines In this animal, a partial 
peristaltic lush was obseived Beyond defecation, nothing unusual \\as 
seen m the control animal, which recened the same dose of the filtiate 
by stomach tube 

In both of these senes of expeiiments little or no abnoimality was 
noted in the reactions of the lowei intestines 

In oui senes of experiments, a minimum of ten minutes elapsed 
before a noticeable change occuned in the contractions of the intestines 
in situ The isolated strijis of intestines, as used b}’^ Kendall, responded 
immediatel} to the addition of the toxic filtiate From our experi- 
ments, theietoie, it is difficult to conclude at present whethei one oi 
more toxic substances aie lesponsible foi the effects noted 

SUMMARY \ND CONCLUSIONS 

Rabbits into which neutial whey filtrates of fiom three to nine day 
old skimmed milk cultures of the gas bacillus were injected showed 
increased rhithmic longitudinal muscle movements with filling of the 
duodenum, jejunum and ileum Localized aieas of circular spasms weie 
also seen A peiistaltic lush as desciibed by Eckei and Biskind and 
seen m rabbits into vhich filtiates of bioth cultures of the paiatyphoid- 
enteritidis gioup ot oiganisms weie injected, was not found 

Rabbits into which filtrates of neutial sucrose bioth cultuies of the 
organism were injected show^ed the same reactions as those into which 
the toxic whey filtiate iias injected, but to a moie maiked extent 

Control injections of neutral w'hey or neutral bioth failed to produce 
the reactions 

No abnormal movements w'eie noted m the low^er intestines 
Control rabbits receiving the filtrate of the neutral toxic whey became 
depressed and prostrated, and show’^ed laboied respiration usually fol- 
low'^ed b) death wuth oi without convulsion wuthin eighteen hours The 
animals appealed excited The same symptoms of intoxication w'^eie 
seen in rabbits into which the filtrates of the neutral toxic sucrose bioth 
were injected, but the animals survived 
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THE PATHOLOGY OF TETANUS •*= 

IVAN C HALL, PhD 

DENVER 

CONDITIONS UNDER WHICH TETANUS MAY OCCUR 

The natural home of the tetanus bacillus is probably m the intestinal 
tracts of man and anunals ^ Fiom these sources it finds its way into the 
soil, but whethei it multiplies in the soil is really uncertain It probably 
does under conditions of symbiosis with aerobic micro-organisms that 
reduce the oxygen tension sufficiently to provide the anaerobic require- 
ments of the tetanus bacillus 

Certainl}, the great majoiit}'- of cases of tetanus arise through 
wounds contaminated with soil, as in war,^ Fourth of July injunes,® 
subungual hematomas ^ and deep injuries of vaiious kinds Tetanus 
neonatorum ® is not uncommon, particularly in the tropics , it is gen- 
erally due to contamination of the umbilical cord Tetanus sometimes 
occurs aftei criminal traumatic abortion,® after hemostatic injection of 
infected gelatin,'^ as a complication m drug inebriety ® and even as a 
result of flea bites on the feet ® The tetanus bacillus has been found in 
court plaster,^® but I have seen no recoid of tetanus following the use 
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of couit plaster A few cases of tetanus following extiaction of teeth 
have been lecorded/^ and I once recovered the tetanus bacillus from the 
mouth of a healthy child 

A number of cases of tetanus have followed smallpox vaccination, 
due, in some of the eailiei instances before adequate methods of con- 
trolled manufacture were in vogue, to contaminated viruses,’^® to the 
use of bunion pad dressings and to careless contamination of the 
vaccination sore by the patient himself Francis,^'’ Geiger and others 
have shown that the danger of tetanus following vaccination with good 
virus, pioperl}’' applied and caied for, is piactically negligible 

Tetanus folloAving suigical operations always presents an interesting 
problem because the question geneially aiises as to the source of the 
oiganisms, whethei fiom catgut oi fiom the intestinal tract of the 
patient Thus, Jaffe found anaeiobic bacilli m a case of tetanus fol- 
lowing an ovariotomy, but, in England, was unable to make animal tests 
Huggins pointed out that while “catgut has been looked on with a 
good deal of suspicion, there are few cases in fact \\heie it (tetanus) 
has been definitely traced to catgut” and urged the view that the intes- 
tine IS the real origin in many cases Patton,^*^ on the contiary, held that 
suture material is the common source of postopeiative tetanus and 
observed that theie is no record of a case of tetanus complicating 
typhoid fever Neither is there any record of tetanus following sub- 
mucous resection of the nasal septum, which would seem to exclude an 
as a possible source of the organism It certainly seems plausible that 
poor catgut might serve as a source of B tctain, but I am inclined to 
concur with Huggins that it does so only rarely now The temptation to 
blame the catgut in a case of postoperative tetanus is well illustrated in 
Dyke’s case following cesarean section, m which catgut from the same 
lot gave negative results I believe that the facts in this case indicate 
that tetanus bacilli from the intestinal tract of the patient became local- 
ized in the sutures after opeiation 
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Tetanus occurs naturally m man, m the horse and m the camel, 
and it can be reproduced experunentally in mice, rats, guinea-pigs, 
rabbits, fowls, goats and other warm-blooded animals But there is con- 
siderable difference in susceptibility among these, and cold-blooded ani- 
mals are insusceptible Knorr^^ showed that weight for weight the 
susceptibility of horses is twice that of goats, thirteen times that of 
mice, 2,000 times that of rabbits and 200,000 times that of fowls It 
also takes about ten times as much tetanus toxin to kill a rat weighing 
150 Gm as to kill a gumea-pig weighing 350 Gm 

INVASION OF THE TISSUES BY BACILLUS TETANI 

Bacillus tetam possesses little ability to invade tissues m the body 
distant fiom the portal of entry, i e , a wound usually, though Lacy and 
Murdock-^ recorded a rare case in which the organism was recovered 
from tlie cerebrospinal fluid Growth is dependent on anaerobiosis, 
which IS favored by anemia and necrosis, traumatic or otherwise Fre- 
quentty in wounds the presence of aerobic bacteria serves to favor 
anaerobic growth by reduction of the oxygen tension, and certainly 
tissue cells that have been deprived of their usual oxygen supply 
through the circulation may do so Vaillard and Vincent found that 
although B tetam grows well at from 20 to 22 C , sporulating freely, it 
forms little or no toxin at that temperature, and such cultures can be 
injected into animals in considerable quantities without injury 

Cultures grown at 37 C , on the other hand, were pathogenic in 
minute doses, owing to the powerful soluble toxin, but when heated to 
65 C for twenty minutes they too became impotent in animals Vaillard 
and Vincent^® discovered that detoxified spores weie reactivated by 
lactic acid, trimethylamine, "Mtcrobacillns pi odigiosti^’ or even simple 
trauma Vincent further showed that guinea-pigs inoculated with 
tetanus spores detoxified by heating to 85 C for three hours, and 
exposed for one-half hour at 40 C , during which the animals’ tempera- 
ture might rise to 42 C or more, succumbed to tetanus, while similarly 
inoculated control animals, not so exposed, suffered no harm Tarozzi 
found that detoxified tetanus spores might be demonstrated in experi- 
mental animals as long as three and a half months after their inocula- 

21 MacConkej, A T Bnt J Exper Path 7 133, 1926 
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tion, but Cantoia-^ ^^as able to confiim Taiozzi's observations only up 
to fifty-five days In 1911, Semple added quinine to the list of reacti- 
\ating agents, and in 1914 Francis showed that the "washing of tetanus 
spores by successive suspension and centrifugahzation in large quantities 
of saline solution did not rid them of their toxin,” and that tetanus 
spores detoxified by heating to 80 C for one houi pievious to injection 
might be reactivated b)’’ quinine or staphylococci up to one month in 
guinea-pigs and b} staph} lococci but not b} quinine up to foui months 
in mice 

There seems to be a marked difference in the persistence of 
pathogenic spores and nonpathogenic spores in the tissues of animals 
Kosei and McClelland observed that the spoies of nonpathogenic 
aerobes disappeared rapidly from the site of inoculation and from the 
viscera, while those of B fctani and some other anaeiobes were still 
present aftei several weeks or e\en months Teale and Bach,^^ in 
1920, found that the washed spores of various aerobic bacilli, including 
B anthiaas, did not usually remain latent in the animal bod}, mam 
being rapid!} ingested and destio}ed b} phagoc}tts while others 
vegetated and w^ere moie slowly destro}ed B tctani and B ikIcIcJui 
behaved similarly except that a small, sometimes a laige, pioportion did 
not germinate but remained latent, multiplication of washed anaerobic 
spores rarely occurred in the tissues Teale and Bach found that lactic 
acid, ferric chloride, calcium chloiide and oleum phosphoratum (BP) 
gnen subcutaneous!} up to foui da}S after the organisms and gelatin 
charcoal or peptone given intrapei itonealh wnth the oiganisms favored 
infection 

In 1919 Bullock and Cramei showed that surface cultuies and 
w'ashed bioth cultures in B tclam, B zvelclm Vrlvton scptique (B 
<:ephcns) and B oedemahcns (B novyi) were noninfectious for mice 
and guinea-pigs Such inactivated suspensions could be leactivated by 
the readdition of culture fluid in amounts too small to have an} effect 
alone on animals, wduch suggests the presence of Bail s aggi essins 
Certain lonizable salts of calcium such as the chloride niti ate oi acetate 
had a similar effect when injected either at the same time oi pieMOUS to 
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or within a few da}S after, the injection of the organisms Insoluble 
salts of calcium, such as the carbonate, and the chlorides of sodium 
potassium, ammonium and magnesium w^ere ineffective Strontium 
chloride w^as active wuth Vibrwn septique, but only in larger doses, 
citrates gnen simultaneous!} wuth calcium ions rendered the latter 
innocuous, presumably by precipitation Aqueous extracts of earth w'eie 
often potent, but not alwa}s in proportion to the calcium content 
Direct contact betw^een the spores and the calcium was unnecessar}^ , 
positne results were obtained when injections w'ere made at the same 
time into different sites, or at different times into the same or different 
sites 

The action of the calcium salts w’^as on the tissues of the bod} making 
them more farorable foi the grow'th of the bacteria For when toxin- 
free spores w'ere suspended in a solution of calcium chloride, then cen- 
trifugated out and injected, the} had not become virulent Neither did 
administration of calcium chloride to the animals render them more 
susceptible to the action of injected toxins But if the organism and 
the calcium chloride were injected sepal ateh the disease localized where 
the calcium was introduced 

Bullock and Cramer designated this phenomenon as “defense rup- 
ture,” or “kataph}laxis,” and interpreted the distiibution of tetanus and 
gaseous gangrene in the great w'ar as an expression of the varying 
calcium content of the soil m different localities The experimental 
facts also help to explain the occurrence of latent and delared tetanus, 
as well as the occasional relapses follow'ing appaienth successful use of 
antitoxin Russell found that tetanus spores vegetate in the tissues 
only in the presence of necrosis, due foi example, to trauma, earth or 
calcium chloride According to Fildes,"® the failure of inoculated toxin- 
free spores to germinate is not due to phagocytosis but to the presence 
of oxygen in the normal tissues Necrotizing agents permit vegetation 
and toxin production b} loweimg the oxygen tension i e by producing 
anemia in the tissues 

THE ACTION OF TET \NUS TOXIN 

I may now^ discuss w^hat happens when the tetanus bacillus having 
found lodgement m the tissues and conditions suitable for multiplication 
produces its toxin First of all, it is laie for the organism to penetrate 
undamaged tissues, although it should not be forgotten that associated 
bacteria such as streptococci staph} lococci and others may do so 
Perhaps, some of the failures in the therapeutic use of tetanus antitoxin 

34 Whittemore, W L Tetanus J A M A 71 1995 (Dec 141 1918 
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are due to lack of appieciation of the fact that other bacteria often find 
a foothold in the bod)^ at the same time as B tetam and ma} cause death 
in spite of the protective action of the antitoxin But the tetanus bacillus 
itself generally remains localized and it is the absorption of toxin from 
the localized focus which causes the disease Obviously, debiidemcnt of 
the focus IS one of the most important items both in pievention and 
in cure 

Ehrlich distinguished tv o antigenic poisons in tetanus toxin, i e , 
tetanolysin, which dissolves red blood cells in vitio, and tetanospasmin, 
which IS lesponsible for the s 3 'mptoms of tetanus There is no evidence 
that tetanolysin is of aii}'’ consequence in the natural oi the expeiimental 
disease, and it may not even be pioduced by some strains under ceitain 
conditions Thus, in 1912, I was pioducmg potent tetanus toxins (from 
10,000 to 20,000 minimal lethal doses pci cubic centimeter) which were 
absolutely nonhemol 3 dic, yet the antitoxins resulting from the immuniza- 
tion of horses with them weie full 3 '^ piotective against the test toxin 
supplied from the U S H 3 'gienic Laboiatoiy, which was actively 
hemolytic in vitio 

Nerve tissue has a maiked affinity for tetanospasmin, as was 
demonstrated by Donitz and by Wasseimann and Takaki But this 
affinity is by no means peculiai to nerve tissue, Peteison^^ having 
shown some degree of neutralization of tetanus toxin by leukocytes and 
fixed tissue cells of different organs of various animals such as the dog, 
rabbit and guinea-pig It may be that variation in the combining 
abilities of the vaiious tissues in different animals accounts in part for 
the marked diffeience in susceptibiht 3 '- to tetanus that is known to exist 

There have been much speculation and expeiimentation as to the 
route followed by tetanus toxin fiom the place of its elaboration to the 
site of damage Man 3 ’^ obseivations have shown that intravenous inocu- 
lation of tetanus toxin leads to generalized tetanus, while subcutaneous 
or intramusculai inoculations lead to localized tetanus Zupnik^^ dis- 
tinguished between tetanus descendens and tetanus ascendens, the 
former being attributed to the supposed absorption of toxin by the 
central neivous system, particularly the spinal cord, from the circulating 
blood, the latter to direct absorption of the toxin by the muscles Thus 
tetanus descendens would manifest itself b 3 '^ generalized S 3 miptoms, 
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tetanus ascendens, by localized s}mptoms Trismus and opisthotonos, 
which are often so conspicuous in human tetanus, were regarded as 
symptoms of tetanus descendens, and explained by the theory that the 
muscles of the neck and back are most strikingly affected because they 
are so much stronger than their respectively opposing groups 

Vaillaid and Vincent in 1890 showed that the contractions of a 
particular muscular area ceased when the motor nerves leading to it 
were severed, and in 1892, Brunner found that there was apparently 
no direct action of tetanus toxin on muscles isolated from their gan- 
glionic centers Bruschettim m the same year demonstrated the 
presence of tetanus toxin in both the central and the peripheral nervous 
systems after subcutaneous inoculation Milchner,^® Mane and 

Wassermann and Takaki all showed that the toxins combined chem- 
ically with nervous tissues, as may be demonstrated by the protective 
action of the latter in animals inoculated with mixtures of toxin and 
brain substance These observations led Mane and Morax and 

Me3’-er and Ransom independently to discover that the toxin is 
absorbed by the myoneural junction and passes to the spinal nerve 
centers by way of the axis cylinders of the motor nerves Ransom 
subsequently reiterated this view and emphasized that “the cells of the 
central nervous system do not pick up the toxin from the blood or 
the lymph , the only route by which the cells can be attacked is via the 
motor nerves The sensory nerve trunks are not implicated in the trans- 
port of toxin from the seat of injection or the blood stream to the central 
nervous system Nevertheless, the sensory cells aie susceptible if the 
toxin is brought into direct contact with them Injection into a posterior 
root does not cause any muscular rigidity, but there is extreme hyper- 
aesthaesia in the sensory areas corresponding to the injected roots ” 
Meyer and Ransom called this “tetanus dolorosus ” 

There is no question that tetanus toxin often enters the circulator}'’ 
blood stream In the early days of serum manufacture, before suitable 
safety tests such as are now required had been devised, a number of 
deaths from tetanus in St Louis weie ascribed to tetanus toxin pre- 
sumably present in the blood of a horse which supplied diphtheria 
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antitoxin Bailly asserted that he had confirmed a case of acute spon- 
taneous tetanus in a labbit by inoculation of a guinea-pig with 3 cc of 
the rabbit’s blood, the guinea-pig also developing tetanus, and suggested 
the utilization of heait’s blood from cadaveis in piovmg the cause of 
death in suspected tetanus, but Cesaii was never able to pioduce tetanus 
in mice with the blood of hoises showing symptoms of tetanus while 
undei going immunization While these obseivations seem to be con- 
tradictor to those of Bolton and Fisch,’’’^ the} arc leall} not so, for the 
latter showed that the toxin disappeared fiom the blood stieam befoie, 
or coincidently with the appeal ance of symptoms, Bailh s idea of 
diagnosing tetanus hy inoculation of animals with blood seemed post 
mortem is theiefoie \alueless 

Teale and Embleton held that “although tetanus toxin ascends to 
the central neivous system b} way of the axis cylinders of the nen^es, 
it also to a leiy great extent passes up the neives to the coid by w^ay of 
the pel mem al Ijmphatics Blocking of the latter paths gieath delays 
and in some cases completely blocks the occurrence of tetanus in the part 
corresponding to the nei ve w hose h mph path has been blocked 

“Although tetanus toxin passes lapidl} from the blood vessels into 
the connective-tissue spaces and thence to the thoiacic duct the toxin 
does not pass from the capillaiies of the cential nenous s^stem to the 
tissues thereof ’ Neithei does it pass from the choroidal plexus to the 
cerebiospmal fluid It is perhaps impoitant that, “although bacteria can 
pass through the posterioi lOot ganglion to the cord colloidal pigments 
and tetanus toxin aie prevented from doing so Iodine, although it 
prevents tetanus toxin fiom pioducing its chai acteristic effects when 
iodized toxin is inoculated subcutaneously or intravenous!}, does not 
affect the toxin wdien inoculated intracerebrally , it does not hindei the 
occurrence of the t}pical symptoms of cerebral tetanus, and there is no 
apparent diminution in its toxicity 

“Tetanus anti-toxin does not pass to the central nenous s}Stem 
either by w^ay of the blood vessels, axis C}linders. oi neuial lymphatic 
channels It also cannot pass fiom the cei ebrospinal fluid wdien inoc- 
ulated intra-thecalh into the substance of the cord The antitoxin 
simply acts by combining wuth the circulating toxin, and that at the seat 
of pioduction, and prevents it from reaching the central nervous system 
The toxin already m this position is unaffected ” Thus, the use of 
antitoxin in man, if not wholly preventive, often permits the develop- 
ment of localized tetanus 
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After tlie toxin reaches the spinal cord its further diffusion accord- 
ing to Ponomareff may proceed either by the ner^^e substance or by 
the cephalo-arachnoid fluid, diffusion b} tlie latter vehicle supposedly 
accounting for the rapid development of generalized s}-mptoms of 
tetanus follo^\lng localized tetanus in some cases Ponomareff sup- 
ported this viev by an ingenious experiment in dogs in vhich the sub- 
arachnoid space in the brain was separated from tliat of the cord by a 
muscular iing reducing the freedom of circulation of the fluid Animals 
so treated and inoculated in one of the hind legs always developed s-s mp- 
toms of generalized tetanus from ten to thirty hours later than did 
untreated controls similarly inoculated Similarty in normal inoc- 
ulated dogs in vhich the anterior movement of cephalo-arachnoid 
fluid from the cord to the brain ^^as accelerated b} repeated withdrawal 
of fluid from the brain the symptoms of generalized tetanus appeared 
from eight to fifteen hours earlier than in the untreated controls 

LESIONS IN TETANUS 

The literature dealing with this phase of the subject is scant) and 
somevhat conflicting In natural tetanus tlie primary wound may \ai} 
from a bee sting to a comminuted fracture with deep lacerations The 
resulting secondar)' infection ma) be so slight as to imolve almost no 
marked local reaction or it may be so severe because of secondary infec- 
tions as to result in gaseous gangrene In the so-called “idiopathic” 
tetanus it may be impossible to detect the primary lesion, particularly if 
It IS hidden in the i iscera, and “there are no clinical features of a v ound 
pathognomonic of tetanus infection ” 

The marked antemortem rigor of tetanus disappears at once on death 
and sometimes even a few moments before death , on the other hand 
there is some evidence that the usual postmortem rigor develops more 
rapidly following tetanus possibly due to the saturation of the muscles 
with the products of their extreme actlVlt^ , but of course, such rigor 
has no significance in the diagnosis of tetanus at autopsy 

When one performs an autopsy on guinea-pigs dead of expeiimental 
tetanus one rarelv sees any macroscopic lesion except a slight congestion 
at the site of inoculation in material from which it is usuallv impossible 
to stain micro-oiganisms or to recover cultures, the viscera are prac- 
tically always normal to the naked eye, with the exception of slight 
pulmonary congestion in occasional instances 

Stangl found that guinea-pigs into which pure cultures of B 
fcfam had been injected in sufficient quantity to produce sjmiptoms 
vithin twelve hours revealed at that time an intense cellular iniasion 

55 Ponomareff A W Compt rend Soc de biol 97 503 1927 

56 Stangl F H J Infect Dis 31 22 1922 



/08 


ARCHIVES OF PATHOLOGY 


which shaiply defined the affected area, but which ncAei led to definite 
necrosis or abscess formation, although from 80 to 90 per cent of the 
cells were polymorphonuclear leukocytes, the remaindei being mono- 
nuclear leukocytes and large mononuclear wandeiing cells Stangl 
noted that the capillaries were engoiged and the endothelial cells 
enlarged in the aiea suiioundmg the point of inoculation Most of the 
bacilli were obseiA^ed in the spaces between the leukocytes and the fixed 
cells, but a few were found within the leukocytes At this stage there 
was neithei hyaline nor waxy change in the muscle fibers, but the nuclei 
of the sarcolemma were swollen 

In older lesions, the polymorphonuclear leukocytes became less 
numerous while lymphocytes and mononuclear wandering cells inci eased 
to one third or one half of the cells present Still later (from five to 
SIX da 3 's ) large fibroblasts and giant cells were present, suggesting a 
repaiative phase of the reaction 

Stangl also noted disappearance of the striations m the muscles, 
gianular disintegration of the nuclei and a well defined waxy degenera- 
tion Microscopic changes similar to those observed m guinea-pigs were 
also seen in a local lesion studied post moitem m a case in man It 
would be interesting to confiim these results and compare the action of 
toxin with that of whole cultures 

Marinesco found hemoiihages in the gra} matter of the cords of 
guinea-pigs dead after an injection of tetanus toxin The ganglion cells 
had also become smaller and more fusiform The cell plasma was more 
than ordinarily granular and failed to show the usual differentiation on 
staining When the convulsions had lasted for some time, the nucleus 
was said “to be ill defined and to stain more intensely than usual,” which 
sounds like a contradictory statement The medullated nerve fibers 
were also found to be degenerated in such cases Hunter found 
similar hyperemic changes in the cords of two human victims, with 
altered ganglion cells, but failed to find them in a thud case, undoubtedly 
tetanus, since the bacillus was cultivated from the wound Hunter con- 
sidei ed the hyperemia of the cord to be a nonspecific action of the toxin 

Goldscheider and Flatau observed ceitain chaiacteristic changes 
in the motor cells of the anterior horns in expeiimentally tetanized 
rabbits depending m the order of their development on the concentiation 
of toxin injected and the duration of the disease These weie best dis- 
played by Nissl’s stain and consisted piimanly in an enlaigement of the 

57 Marinesco, G Gazettes med , Pans, July 11, 1896, quoted bv Hunter 
(footnote 58) 

58 Hunter, W K Brit M J 2 333, 1927 

59 Goldscheider, A , and Flatau E Fortschr d Med 1897 1898 quoted 
bj Moscbcowitz (footnote 64) 
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nuclei, which at the same time became less distinct, followed by an 
enlargement and disintegration of Nissl’s cell and granules, and an 
enlaigement of the whole cell Therapeutic use of antitoxin had a dis- 
tinct retarding influence on these changes They subsequently verified 
these observations in the spinal cord of a human victim of tetanus, and 
essentially similar lesults aie said to have been obtained by Matthes,®® 
Westphal,®’^ Goebel and Taubei Moschcowitz considered that 
these changes are “charactei istic of tetanus and are constantly found” 
One may well agree with him that “our present knowledge of the 
pathogenesis of tetanus points with great probability to the anterior 
horns of the spinal coid as the primary seat of origin for the tetanic 
contraction ” It is clear from this why the period of incubation in 
tetanus is shorter and death comes sooner when the path fiom lesion to 
cord is short, as Kairinkschtis and others have noted 

Nelson recently observed m a single case that the changes usually 
observed m the cells of the anterior roots of the cord may also be seen 
in those of the posterior roots, particularly at the level of the fifth lum- 
bar segment, and suggested, on the one hand, that the toxin might be 
transmitted by the nerve fibers of the sensory root as well as by those of 
the motor root, or, on the other, that diflfusion of the toxin might proceed 
by the perineural lymphatics outward from the cord so as to injure the 
cells of the posterior root ganglion, m which case the maximal degree of 
injuiy m the posterior root ganglion of the fifth lumbar segment might 
be correlated with a maximal concentration of toxin at the level at which 
the toxin entered the cord 

60 Matthes, P Deutsche Ztschr f Nervenh , 1898 , quoted by Moschcowitz 
(footnote 64) 

61 Westphal, A Fortschr d Med, 1898, quoted by Moschcowitz (foot- 
note 64) 

62 Goebel, W Monatschr f Psychiat u Neurol, 1898, quoted by Mosch- 
cowitz (footnote 64) 

63 Tauber, A S Wien klin Wchnschr, 1898, quoted by Moschcowitz 
(footnote 64) 

64 Moschcowitz, A V Ann Surg 32 219, 1900 

65 Kairinkschtis, W Ztschr f Hyg 95 220, 1922 

66 Nelson, S H Lancet 2 852, 1926 



Notes and News 


University News, Promotions, Resignations, Appointments, Deaths — 
Thorburn Brailsford Robertson, professor of biochemistry and general plijsiologi 
in the University of Adelaide, has died of pneumonia at the age of 45 

M Fernan-Nunez, a graduate of the University of Madrid in 1925, has been 
appointed director of the department of pathology and bacteriology in Marquette 
University, Milwaukee 

George W Bachman, formerly of the school of hygiene and public health of 
Johns Hopkins University, is now professor of parasitology^ m Columbia Unner- 
sity, with duties in the school of tropical medicine, Uniiersity of Porto Rico 
Stuart Graves, dean and professor of pathology' m the school of medicine of 
Alabama University, has resigned as acting state liealth officer 

David R Briggs has been appointed as assistant professor of cbemistn in the 
department of pathology' of the University' of Chicago 

I S Falk has resigned as professor m the department of hygiene and bacteri- 
ologi. University' of Chicago 

In the school of medicine of the Unnersity of Illinois, George Milles and 
Louis Parmacek have been appointed instructors m the department of patliologi 
and bacteriology', and A J Nedzel instructor in the department of bacteriology 
and preventive medicine 

Robert Muir, professor of pathology in the Unnersity of Glasgow, has been 
aw'arded a Royal medal by the Royal Society of London m recognition of liis 
w'ork in immunologi' and experimental pathology 

A department of medical and surgical research has been established in the 
Ohio State University', with Charles A Doan of the Rockefeller Institute for 
Medical Research as chairman 

Robert W Lamson has been appointed associate professor of bacteriology and 
immunology in the University of Southern California 

David H Klmg has accepted a Frederick Brow'n fellowship in ortliopedic 
research at the Flospital for Joint Diseases in New York 

Milton G Bohrod has been appointed pathologist to the Decatur and Alacon 
County Hospital, Decatur, 111 

William K Hueper, associate professor of pathology' in Loyola Unnersity' and 
pathologist to Mercy Hospital, Chicago, has been appointed pathologist to the 
Oncologic Hospital m Philadelphia 

William Royal Stokes, professor of bacteriology. University of Maryland, and 
city bacteriologist, Baltimore, has died from parrot fever contracted from handling 
infected parrots, at the age of 60 y'ears 

Cancer Research — The Unnersity of California noy\ has an endowment of 
$200,000 for research in cancer and allied subjects 

The fund for cancer research at the graduate school of medicine of the Uni- 
yersity of Pennsylvania has received $210,000 from an unnamed donor The 
director of the fund is Ellice McDonald, yyho is also chairman of a board of 
directors of research A central laboratory has been established, yvith depart- 
ments for tissue culture, for experimental cancer in animals, and for the study 
of problems in radiation (in cooperation y\ith the Bartol Research Foundation) 
The plans also include the development of a complete anticancer center at the 
American Oncologic Hospital, and of research on the biochemistry and immun- 
ology of cancer at the Philadelphia General Flospital Grants hay'e been made 
for yvork on the metabolism of cells (W D Bancroft, Cornell University'), on 
the fixation of pathologic material (Henry J Fry, Neyv York University'), on 
the sensitization of cells to fluorescent substances and roentgen ray's (Eric Ponder, 
Neyv York University), and on the quantitative spectographic estimation of sub- 
stances in biologic material (Andreyy Dmgyvall, Columbia Unnersity) 
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Umversity of Cambridge Studentships — 1 Gwjnaetli Prettj Studentship, 
the holder of uhich shall de\ote himself to original research in the etiologj, 
pathology and treatment of disease iMth particular but not exclusue reference to 
those diseases whicli cripple or disable in childhood or earh life is of the annual 
^•alue of £200 and is tenable for three 3 ears 

2 John Lucas Walker Studentship, the holder of ^\hlch shall de\ote himself 
to original research in patliologj, is of the annual Aalue of £300 and is tenable 
for three 3 ears 

Applications for these studentships accompanied b3 copies of papers contain- 
ing published work, testimonials and references, should be sent before Tuh- 1, 
1930, to Prof H R Dean, Department of Patholog3, Unnersit} of Cambridge 
to whom also applications for further information regarding the studentships ma3 
be addressed 

The International Association for Geographic Pathology — In 1928, 
Iilax Askanaz\ presented a plan for a coordinated stud3 of pathologic conditions 
which show geographic i-anations and for the organization of an international 
association tor that purpose The project w'as fa\orabl3 receued b3 European 
pathologists, and ilax Askanazj Ludwig Aschoff, Gustai Rousse3' and Joselin 
de Jong constituted tliemsehes a loluntari bureau to organize the proposed asso- 
ciation One patliologist from each of different countries was in\ited to represent 
his countri on an international commission and to organize m his countiw a 
national committee to cariw- on such in\estigations and collect such data as ma3'’ 
be appropriate to tlie problems under consideration 

Representatn es from seieral countries held an informal meeting in Vienna, m 
April 1929 and arranged plans for the ensuing 3 ear Cirrhosis of the Iner w'as 
selected as the first subject for a geographic stud3 The bureau has announced 
that the first formal meeting of the commissioners will be held at Genera in the 
late summer of 1931 At that time the report on cirrhosis will be presented and 
the fonnal orgamzation of the association completed 

National committees ha^e now been formed in the tollowing countries 
Argentine Austria Baltic ProMnces, Belgium Brazil, Bulgaria, Canada, Central 
America, Czecho3lo\ alaa, Denmark, England, Finnland, France, German3, Greece, 
Holland, Hungarj Itah, Japan Jugoslavia, Lettland Lithuania, Lower India, 
Xorwaj, Poland Portugal, Roumania, Russia, South Africa Spam, Sweden, 
Switzerland Turkei and the Umted States V H Moon, of Philadelphia, was 
chosen b^ tlie bureau as tlie representatn e for the United States D J DaMS 
of Chicago Wilej D Forbus, of Baltimore, Ernest Hall, of Los Angeles, 
Howard T Kgrsner, of Cle\ eland, Leo Loeb, of St Louis, Da\id Dianne, of 
New York Frank L Menne, Portland, V H Moon, of Philadelphia and Fred- 
enc Parker Jr , of Boston constitute the national committee for the United 
States 

Status o£ British Hospital Pathologists — According to the British Medical 
Journal, the follownng recommendations concerning hospital pathologists have been 
submitted for inclusion m the Hospital Polic\ of the British iledical Association 
That eieiw- hospital haiing at least 200 beds should maintain its owm pathologic 
department When seieral hospitals exist in one area it maj’- be suffiaent to 
maintain between them a common department, that the department should be 
under the direction of a fulh qualified medical practitioner who has had special 
trainmg in pathologj , that the patliologist in charge should be regarded as hainng 
a status similar to that of other members of the iisitmg staff, that the hospital 
work should be the first care of tlie pathologist that m return for the performance 
of tlie hospital work the hospital should (a) pay a fixed salarj- to the pathologist 
in charge of the department, and (i>) bear tlie full cost of the maintenance of the 
department and of such a staff, qualified and unqualified, as may be necessar3 
for the efficient work of the hospital that in suitable circumstances the pathologist 
in charge be permitted prirate practice as a consulting pathologist, and allowed 
to do prnate laboratorj work in the hospital bi agreement with the goierning bodi 



712 


ARCHIl ES or r-ilHOLOCY 


Death of Benjamin Roman — Benjamin Roman, pathologist to the Buffalo 
General Hospital and research professor of pathology in the University of Buffalo, 
died of pneumonia, at the age of S3 A few daj^s after his death his widow died, 
also of pneumonia Dr Roman was born in Lithuania but was educated m this 
country and graduated from Cornell Unnersity Medical College in 1903 He 
spent manv j^ears m Europe and studied pathologic anatomy m Vienna and then 
at the German Unuersitj^ in Prague, where he was assistant for several years 
until the United States entered the War In 1919 he was chief pathologist to 
the American Zionist Unit m Palestine, and in 1921 he came to Buffalo He 
was an accomplished pathologic anatomist and published results of thorough 
studies on the portal of entry of the tubercle bacillus, on diseases of the hemato- 
poietic organs, on canine distemper and on other topics In Buffalo he took an 
active interest in the BnUctin of the Buffalo Griinal Hotf^Ual, and he uas partic- 
ularly influential m the staff conferences 
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DOCTORATES IN HUMAN AND ANIMAL BACTERIOLOGY 
AND PATHOLOGY CONFERRED BY AMERICAN 
UNIVERSITIES, 1928-1929 

Callie Hull and Clarence J West, Research Information Service, 
National Research Council, Washington, D C 

California Oscar Brown Williams, “Studies on the Heat Resistance of Bac- 
terial Spores ” 

Chicago Janet AlacFarlane Bourn, “Incidence of Pfeiffer’s Bacillus in Throats 
During Epidemic and Interepidemic Periods in Chicago ” Graeme Alexander Can- 
ning, “Preciptin Reactions with Various Tissues of Ascai is luvtbi teotdes and Related 
Helminths ” George William Stuppy, “The Production and Prevention of Pneu- 
monia and Other Pneumococcus Infections Experiments on the Rabbit and on 
Monkeys (Macacus ihesns and Cebtis capucinus) ” Adah Elizabeth Verder, “Effect 
of Diets Deficient in Vitamin A or B on Resistance to Paratyphoid-Enteritidis 
Organisms ” 



NOTES AND NEU'S 


713 


Columbia Richard Warner Linton, “Mobilization and Transfer of Clasmato- 
cjtes” Gonzalo Palacios de Borao, “An Epidemiological Study of Leprosy in 
Porto Rico Mith Special Reference to Topographic and Climatic Factors” 

Cornell Georges Abdallah Knajsi, “The Cjtologj and Microchemistrj of 
Alycobactenum Tuberculosis ” Ruth Alice Boak, “The Etiologj" and Diagnosis of 
Undulant Feier in the United States” 

Kansas Louis H Ballj, “Studies in Experimental Anaphjlaxis” Clara Nigg, 
“Studies on Isohemagglutination ” 

lilinnesota Hilding Cornelius Anderson, “Studies of the Effects of Surgical 
Reduction of the Renal Tissue” Leone McGregor, “The Finer Histologj’- of the 
Normal Glomerulus and the Changes that Occur in Glomerulonephritis ” 

Neu York James Franklin Yeager, Jr , “Studies in Hemolysis ” 
Northwestern William Walter Brandes, “Studies on the Effect of Aleclianical 
Constriction of the Hepatic Veins with Special Reference to the Coagulation of 
Blood” 

Pennsihania Mar) Jardine Eians, “A Study on Hemophilus influenzae” 
Stanford Paul Ja}' Beard, “Studies on the Adaptation of the Bacteriophage ” 
Wisconsin Frances Elizabeth Holford, “The Placental Transmission of Foreign 
Protein in Rabbits ” 

Yale Frederick William Fabian “The Influence of Cations upon Bacterial 
Viability at Various Hjdrogen Ion Concentrations’ Edward Winfield Morrison, 
“Selected Properties and Responses of Bacterial Spores ” 



Obituary 


RICHARD MILLS PEARCE, Jr, MD 
1874-1930 

Richaid Mills Peaice, Jr, was bom of American parents m 
^Montreal, Canada, March 3, 1874 His family moved to Boston, where 
he completed his preliminary education at the Boston Latin School He 
was graduated from the Harvard Medical School in 1897 with the degree 
M D The honorary degree Sc D was conferred on him by Lafayette 
College of Easton, Pa , in 1915 From 1896 to 1899, he was with 
Mallor}’' at the Boston City Hospital and was then with Councilman at 
the Hanaid Medical School foi one yeai, after which he headed the 
remarkable group of }oung men appointed by Flevner when the latter 
occupied the chair of patholog)’’ at the University of Pennsylvania 
During part of 1901 and 1902, he worked at Leipzig with Marchand, 
and in 1903 he became professor of pathology’- and bacteriology at 
Albany Medical College, director of the Bender Hy’gienic Laboratory 
and director of the Bureau of Pathology and Bacteriology of the New 
York State Department of Health In 1908, he accepted the chair of 
pathology, originally established by Welch, at Univeisity and Bellevue 
Hospital Medical College, New Yoik In 1910, he vas called to the 
University of Pennsylvania for the newly cieated chan of research 
medicine which w’as later given the name of the man in w’hose honoi it 
was endowed, John Herr Musser Ricketts w’as appointed piofessor 
of pathology at about the same time, but died a marty'^r befoie he could 
assume his new duties At this juncture, Pearce consented to occupy 
both chairs until a new professor of pathology’- could be appointed At 
the end of a y’eai, Allen J Smith returned to the chair of pathology, 
which he had relinquished to establish a department of tropical medicine 
In the later y’ears of Peaice’s incumbency’- in the chair of research medi- 
cine he made numerous survey s of foreign medical education for the 
Rockefeller Foundation and m 1920 he became director of the Dnasion 
of Medical Education of the Rockefellei Foundation During the Great 
War, he was m charge of the correlation of medical reseaich in the 
Council of National Defense, with the lank of major, M C , U S Army, 
and became the first chairman of the Division of Medical Sciences of 
the National Research Council 

Pearce was a membei of many of the important medical and 
biological societies He was president of the American Association of 
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Pathologists and Bacteiiologists in 1912 and ol the Ameiican and 
Canadian Section of the International Association of iNIedical Museums 
in 1914 He was the leader of a gioup which established the American 
Society foi Expeiimental Pathology in 1914 and was its first president 
In 1915, he was a vice-piesident of the American Association for the 
Advancement of Science In 1904 only seven yeais aftei giaduation 
he was elected a ineinbei of the Association of American Physicians 
In 1909, he deliveied a Haivey lectin e, “Problems of Expeiimental 
Nephritis,” and in 1920 was Hitchcock lecturei at Califoima, wheie he 
delivered a reinaikable senes of five lectures on the subject "Research 
111 Medicine ” 

Still d} and lobust m appeal ance and with gieat ph}sical eneigy he 
was iieveitheless handicapped bv a thiombosis ot the femoial vein 
incident to typhoid fevei In 1926. he had the fiist symptoms of cardiac 
disease, and in the early autumn of 1929 he had sjmptoms and signs 
of myocaidial infarction His abiupt death on Feb 16, 1930 i\as due 
to coronar}^ disease and extensive infarction 

Pearce’s lesearch woik was always based on conciete pioblems from 
the period of Ins early work on pneumonia and diphtheria, thiough that 
on neciosis of the liver, renal disease and function of the spleen To 
the solution ot these pioblems he bi ought an imagination sane and well 
controlled, but always constructive The attack might be anatomic, 
histologic physiologic, chemical, bacteiiologic, immunologic oi clinical 
or any possible combination of these but methods weie no baiiier to the 
exploration, foi Pearce had a compiehensive grasp of them all If 
technic was to be learned, he learned it, or if he delegated it to an 
associate, he supervised and criticized the work so that he alwa} s shai ed 
the responsibility 

Exti aordinary devotion to the enlaigement of the field of knowledge 
bj research nevei interfeied with his activities in teaching On the 
central y it appealed to bung him to his classes with an evei refreshed 
enthusiasm His lectures were models of ordei and claiiti and the 
brevit}'^ with which he piesented a full discussion of a gnen topic was 
unparalleled He introduced to this countr}’- the utilization of the 
methods and results of expei imentation foi large classes of students 
He had a genuine interest in all his students, but gave particular atten- 
tion to the welfare of the gifted ones At Pennsylvania this was shown 
m a material way by the establishment of a chapter of a national medical 
fraternity and a chapter of Alpha Omega Alpha honorary medical 
tiaternity His pupils occupi important posts in universities and hos- 
pitals throughout this countrjf, and it is noteworthy that two chairs at 
the Umveisity of Pennsylvania are now occupied by men who receued 
much of their training and stimulus from Pearce 
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Pearce’s studies of the philosophy of education as applied to medi- 
cine resulted in numeious impoitant publications on the subject With 
a backgiound of histoiy and philosophy, he bi ought to these pioblems 
sciupulous analysis and thoughtful consideration, which resulted in 
clear, logical and convincing documents Their value was reflected not 
only in his university work, but moie bioadly in the advice which he vas 
able to give and the piojects in the mauguiation of which he plajed a 
pait as an officer of the Rockefeller Foundation 

A natural reseive of manner never submeiged his quiet geniality 
His broad vision, leinfoiced by a ready sense of humoi, and a leason- 
mg tolerance overbalancing an impatience at waste or indirection 
bi ought a convincing sjanpathy to his considciation of pioblems and 
piojects His stiaightfoiward aiiival at conclusions led to statements at 
once biief, cleai and indubitably sinceie In his publications, he sho^\ed 
in the moie geneial ai tides a fluent and attractive style and in his 
scientific communications an astonishing claiit) and conciseness In 
both, he showed his appieciation of the piecise use of words and the 
lefined beauties of the English language Fond of the open air and the 
gloiies of natuie, devoted to famity and home, his life was well balanced 
The strength and fineness of his chaiactei weie reflected in his entire 
mode of living, especially in the genuine joy of his work Duty and 
seivice weie his doctiine, and he himself exemplified the piecept which 
he quoted from Pasteur, “Woik can be made into a pleasure and alone 
IS profitable to a man to his countr\ to the ^\Olld ” 
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Abstracts from Current Literature 


Experimental Pathology and Pathologic Physiology 

The Velocit\ of the Beood Flow in Health and Disease S Weiss, 
G P Robb and H L Blumgart, Am Heart J 4 664, 1929 


A technic is described bj which the velocity of the blood flow' maj be mea- 
sured bj' estimating the difference betw'een the reaction times of histamine at the 
site of intravenous injection and in the Ncssels of the face and brain A niarkedU 
prolonged circulation time was alwajs associated wnth se\ere circulatorj' failure, 
but the reverse w'as not ahvajs true The velocity of the blood flow' w'as studied 
in a considerable variety of pathologic conditions and w’as found to be an impor- 
tant diagnostic aid in differentiating certain diseases associated with dyspnea and 


edema 


Pevrl Zeek 


The Influence of Certain Iron Oxides on the Blood C A Donn, 
F R Sabin and C E Forkner, Am J M Sc 117 201, 1929 


Certain iron compounds (Fea O. and Fea Oa X HaO) administered to normal 
rabbits and to those suffering from anemia after hemorrhage produce definite 
depression of hemopoiesis and are probably disadvantageous therapeutically in 


clinical cases of secondary anemia 


Pearl Zeek 


The Effect of Combined Potassium Iodide and Thvroid Substance upon 
THE Thfroid Gland S H Gra\ and J Rabinomtch, Am J Path 5 
485, 1929 


Feeding of potassium iodide to normal guinea-pigs stimulates the thyroid gland 
w'hereas feeding of thjroid substance produces the opposite effect In feeding 
potassium iodide and thjroid concomitantly, the effect of the former is evidenced 
bi the increased size of the epithelium, and the effect of the thvroid substance is 
manitested bv' the hardness of the colloid and the diminished number of mitoses 
Prehminarj feeding of potassium iodide interferes only slightly w'lth the subse- 


quent depressive action of thvroid substance, and similarly a preliminary feeding 
of thjroid substance affects onlv to a small extent the subsequent stimulatne 


effects produced bj the feeding of potassium iodide 


Authors’ Sumjiuri 


The Influence of Suprarenal Cortex and Medulla on the Growth and 
Maturitu of Young Chicks A G Eaton, W M Insko, G P Thomp- 
son and F E Chidester, Am J Phjsiol 88 187, 1929 

In groups of j oung chicks w Inch W'ere fed w ith desiccated suprarenal cortex and 
medulla, respectively, m addition to standard rations, it w'as found that w'lth the 
feeding of medulla, initial grow'th rate w'as unchanged for the first three weeks 
after w'hich time the chicks showed less rapid growth Those fed w'lth cortex 
showed an earlj marked retardation of growth, lasting for about eight weeks, but at 
the end of that time thej began to grow more rapidh , and quickly gained until at 
the end of eleven weeks’ observation thev almost equalled the controls Using 
testicular weight as a criterion, males receiving desiccated cortex matured more 
rapidly, while those receiving medulla were less mature than control animals 

H E Eggers 
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The Influence of Desiccated Suprarenal Corten and Medulla on the 
Growth and ^Maturity of Young Rats F E Chidester, A G Eaton 
and G P Thompson, Am J Physiol 88 191, 1929 

With joung rats fed on desiccated suprarenal cortex or medulla m addition to 
standard diet, it was found that growth was retarded b}" both, the greater retarda- 
tion occurring with the cortex Young females fed Muth the cortex reached sexual 
maturity sooner than did the controls or the animals fed on medulla As males 
were not tested mdependenth with older females, it w'as not determined whether 
these reached sexual maturitj before the corresponding females 

H E Eggers 


The Permeability of the Placenta of the Rat to Giycerine, Alaninl 
AND Urea J Luck and E T Englf, Am J Ph 3 Siol 88 230, 1929 

Following the subcutaneous injection of glycerin, alanine and urea into pregnant 
rats, subsequent determinations of these substances showed that the rates of increase 
of these in the maternal muscle and in the w’hole fetus w’ere sery similar, indicating 
not onh' that the placenta is Y’erj’- permeable for these substances, but that the 
mechanism of absorption bj' these tissues from the respective plasmas is apparently 
identical Verj lapid absorption was found of the amino-acids bj the liver, 
apparently with a mechanism of absorption quite different from that operating m 


muscle 


H E Eggers 


Physiology or the Corpus Luteum W M Alien and G W Corner, 
Am J Plusiol 88 340, 1929 

Rabbits Mere deprived of both ovaries in the eighteenth hour of pregnancjq and 
the progestational proliferation of the endometrium was maintained by the daih 
administration ot corpus luteum extracts, in tliese circumstances the embryos 
survived and grew normally, w’lth normal implantation In the absence of this 
induced progestational proliieration, the embr3os did not survive be3'ond the fourth 
da3 These observations are interpreted as certain cYidence that the corpus luteum 
IS an organ of internal secretion, haY’ing for one of its functions the production of 
a hormone which induces the special state of the uterine mucosa Avithout A\hich the 
free blastoc3tes lack essential protection or nourishment £ Eggers 


Observations on the Function of the Gall Bladder B Halpert and 

M T Hanke, Am J Physiol 88 351, 1929 

Following the oral or intravenous administration of metlulene blue (meth 3 l- 
thionme chloride, U S P ), the dve appears m the bile and the authors 

describe a colorometnc method for its measurment here The pigment appears 

promptLq Avithin a few" minutes after its intravenous injection The quantity m 
the bile rises sharply to its maximum in about one hour, after Yvhich it declines 
gradually In bile removed from the gallbladder sin hours after injection, there 
IS from two to twenty-tivo times as much of the d 3 'e as is found in corresponding 
samples from the common duct At times the concentration of meth 3 lene blue m 
the gallbladder is considerably greater than is ever found in the bile leaving the 
liver Since the d 3 e is not excreted b 3 " the gallbladder, its increased concentration 
there is explained on the basis of a slower rate of absorption there than that of 
the bile Also, the w'nters believe that ordinarily bile does not leav^e the gall- 
bladder via the C 3 stic duct £ Eggers 


Diabetes Insipidus — The Dilretic Substance H Bourquin, Am J 
Physiol 88 519, 1929 

A diuretic substance has been demonstrated m dogs Yvith experimental diabetes 
insipidus, which is not found in the urine of normal dogs Such a substance has also 
been demonstrated in extracts of large amounts of the mammillarv bodies and thal- 
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amus of the brains of normal animals, and is not found m any appreciable quantity 
in other parts of the brain Both diuretic substances are destrojed b^ strong 
alkaline solutions at room temperature, are destroyed by ashing, are not dissolved 
by ether, acetone or 95 per cent alcohol, are precipitated by barium hydroxide from 
somewhat alkaline solution and are not precipitated by phosphotungstic acid From 
their similarities m these respects, it may be inferred that they are identical 

H E Eggers 

Hvperinsulinism Report of Tw^o Cases Frvmk N Alt A^, krch Int 
Med 44 65, 1929 

Hyper msulimsm due to overproduction of insulin from a tumor of the islands 
of the pancreas is now established as a disease entity It is probable that hyper- 
insulinism may also be due to a functional disturbance of the pancreas The 
differential diagnosis of hypoglycemia due to hypermsulinism and hypoglycemia due 
to selective hepatic insufficiency is a difficult clinical problem Twm criteria may 
have -value m differentiation the effect of epinephrine hydrochloride and solution 
of pituitary, and the amount of sugar required to maintain the blood sugar level 
When the hypoglycemic tendency is so strong that the patient is incapacitated, 
surgical treatment appears to promise relief Three cases are described m which 
there was a constant tendency to severe hypoglycemia attributed to hjpermsu- 
linism In case 1, there was a carcinoma of the islands of Langerhans In case 2, 
surgical exploration revealed a normal appearing pancreas Resection of a part 
of the pancreas was followed by considerable relief In case 3 m wdnch medical 
treatment alone was given, the patient is still under observation 

Authors Slmmary 

Toxic Cirrhosis of Liver Due to Cinchophen Herbert S Reichle, 
Arch Int Med 44 281, 1929 

Forty-seven cases of cinchophen toxicosis have been published Ten deaths 
have resulted In all cases there is evidence of serious damage of the liver 
Every patient who receives cinchophen should be observed for gastro-mtestmal 
symptoms, rashes or icterus, and the occurrence of such symptoms should be the 
immediate indication for stopping the use of the drug The therapeutic use of 
cinchophen may well be reevaluated m reference to its harmful properties 

Author s Summarv 

Constitutional Variation and Susceptibilitv to Disease Wade H 
Brown, Arch Int Med 44 625, 1929 

So far as they go, ni}’- experiments not only are in harmony with knowm facts 
concerning human constitution and susceptibility to disease, but thev' enable one 
to state some of the general principles of the constitutional concept in simple 
terms of present knowdedge and to visualize conditions w'hich may influence sus- 
ceptibility to disease Constitution thus becomes a concrete realitj which lends 
itself to measurement and test m accordance with the demands of modern science 
The elementary conception of constitutional variation and its relation to disease, 
which I have attempted to outline, involves only one assumption, and that is that 
all functional activities of the body are either performed or controlled by organs 
and tissues, and that the organs are provided m such numbers and amounts as 
are necessary for the performance of their appointed functions One need not 
know' the function of a single organ in order to show that persons differ from 
one another in respect of their organic equipment, or that thev are persons and 
not standard machines or standard mediums for the growth of pathogenic micro- 
organisms It can be show'n that variations in the mass and mass relations of 
organs are constantly occurring in response to demands made by changing condi- 
tions of life and that these variations in organic constitution are accompanied by 
variations m chemical constitution, all of which may well be confined within the 
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usual limits of normal, for the\ are normal It can also be shown that these 
differences and variations m phj'sical and chemical constitution arc associated 
with differences and variations in functional activity and susceptihihtv to disease 
or m the degree of natuial immunit\ Changing conditions of life affect indi- 
\iduals and groups, but as mdniduals difler in respect of their inherent constitu- 
tional equipment, they differ also in their reaction to influences of all kinds 
Some are capable of immediate and complete adjustment and others arc slow to 
lespond or are incapable of adjustment, so that when the members of a group 
are subjected to a change m the conditions of life or arc exiKJScd to infection 
under faiorable or unfa\orable conditions, the response obtained \aries according 
to the capacities of the mduidual Hence, e\cn now, there is some understanding 
of how and whv one person differs from another in respect to the general prop- 
ertj of susceptibility to disease and whj it is that the susceptibility of persons 
and of populations is not fixed but \arics from time to time, independent of an\ 
immiinit} that tnaj be acquired thiough prcMous exposure to a gnen disease 
^^’^hen one is able to base all experiments on material of known genetic constitu- 
tion and thus link together the two factors of heredit\ and environment, one will 
be in a position to gain a much clearer understanding of these intricate problems 

\ltiior’s Sommvrv 

The Effect of Mechamcm Coxstrictiox or the Hepatic Veins with 

Special Reeerfxce to thf Coaguiation oi Bi ood W W Brvndes, 

Arch Int Med 44 676, 1929 

A. method of mechamcalh constricting the hcixitic veins in the dog has been 
described This procedure permits a stiidv of changes occurring in the blood 
followung removal of the liver from and its return to, the circulation Following 
this constriction there is a precipitate fall m blood pressure of from 40 to 60 mm 
of mercurj, a level which is then maintained rcasonablj constant for twentv min- 
utes or more A decrease in the concentration of the blood (an average of 11 

per cent in six dogs) with a gradual increase in concentration occurs until, at the 

end of fifteen minutes, the normal value is approximatelv reached A rapid 

decrease in the blood sugar (average of 42 per cent) is obtained during constric- 

tion for fifteen minutes with a rapid rise after release A definite decrease in 
coagulation time of from 25 to 50 per cent is observed during constriction fol- 
lowed bv an increase on release There was a slight decrease of fibrinogen 
(11 per cent) during constriction and a definite increase of 25 per cent or more 
on release ot constriction The platelets were shghtlj decreased (15 per cent) 
duimg constriction with slight change on release Changes in blood calcium can 
be accounted for bj dilution The experimental lesults repoitcd indicate that 
the chief factors, the interaction of which is concerned m the changes m coagula- 
tion time duiing and aftei constriction of the hepatic veins, are alterations in 
antithrombin (herpann) content increase m the hvdrogen ion concentration, and 
numeiical changes m platelets Althor’s Sumviarv 

Diabetes ix Twins V' Stvmev Curtis, J A ]\I A 92 952, 1929 

Onlv seven instances of diabetes in twins are on record To these six are now 
added, making a total of thirteen The existence ot diabetes m twins in some 
cases almost siinultaneouslv points to an hereditarv background and offers a good 
field for the investigation of diabetes as a problem in hereditv MHien diabetes 
dev'elops in a twin one should consider the other potentiall} diabetic, particular!} if 
the two are homologous, and anv undue strain on the carbohvdrate metabolism 
should be guarded against 

The recognition of eight twins (four sets) with diabetes in a senes of 6 000 
diabetic patients, when compared with the estimated number ot twins in such a 
group suggests a larger portion of diabetes in twins (1 to 9) than is the case m 
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single individuals It is to be hoped that others who have had similar cases will 
report them, m order to confirm or disprove these meager data 

AtjThor’s Slmmarv 

Cell Prolilervtion Response to Selehvdrvl in* Mammals T S Ham- 
mett and S P Reimvnn, J Exper Med 50 445, 1929 

These experiments establish the fact that the sulfhvdrvl group is stimulative 
of cell proliferation m mammals as in lower organisms The fact that the stimu- 
lation IS exhibited in such a wide diversity of species including both plants and 
animals is justification for the belief that it is the expression of a fundamental 
biologic phenomenon Authors’ Se MM VRY 

Studies or Tissue Mmxtexvnce Persisting Bloodlessn'ess After Func- 
tion vu IscHEMiv H P Gilding and Pevton Rous, J Exper Med 50 
471, 1929 

In regions of the skin which have been bloodless for some time, as a result of 
the functional readjustments following a reduction of the blood bulk, the 
ischemia persists long after the blood volume has been restored and the sjstemic 
blood pressure has mounted to the initial level or a higher one The significance 
of this IS brieflv discussed Authors Summvrv 

The Final Respon«e of thl Sviail Cltvxeols Vessels Pevtox Rols 
and H P Gilding, J Exper Med 50 489, 1929 

A studv of the blanchings (Bier’s spots) which develop in human skin deprived 
of circulation has proved them referable to the same general causes that lead to 
ischemic patching of the skin ot animals, and that thej-^ are conditioned by the 
same factors Both are expressions of a secondarv contraction of vessels that 
have become hv per irritable owing to an inadequate circulation The contraction 
is favored bv emptjing the vessels, but it occurs pronouncedly even when there 
IS a trickle through them of arterial blood In the case of man the contractile 
impulse IS sometimes so great as to ov'ercome the maximum pressure that the 
vessels will support The significance of the observations is discussed 

Authors’ Suvimarv 

The Liver as the Source or Fiprinogex' D R Drurv and Philip D 
IiIcklASTLR, J Exper Med 50 569, 1929 

In hepatectomized rabbits a progressive decrease in blood fibrinogen occurs 
Partial defibrination in the liverless rabbit invariably results in a progressive 
decrease in blood fibrinogen preceded bj' a temporarv and slight rise No evidence 
has been secured of fibrinogen regeneration in the absence of the liver From 
this it follows that the liver is the essential source of fibrinogen and in all prob- 
ability the sole one Authors’ Suvimarv 

A Mechvnism of Conservation in the Kidnevs or the IVinter Frog 
Jfan Oliver and Eshref Shfvkv, J Exper Med 50 601, 1929 

\ method ot conservation has been demonstrated in the kidneys of winter 
frogs The mechanism of this conservation is an increase in the absorptive func- 
tion and a decrease m the excretorv activitv of the tubular epithelium The 
excessive absorptive process may be depressed bv various means Such a depres- 
sion in the tubular activity is followed by large increases in the rate of excretion 
of water, salts and, if present m the urine, phenolsulphonphthalein Further evi- 
dence IS thus obtained which supports the theory that phenolsulphonphthalein is 
excreted chieflv through the glomeruli 

Authors Suvimarv 
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Tests with V uuobs Foods Spree Charles Weiss and O Cost\ 
M\ndr^, T Immunol 16 283, 1929 

An nn estigation was made to determine whether the untoward gastro-mtestinal 
reactions obserred m patients w’lth sprue (diarrhea, t\inpanites, flatulence, etc) 
after eating certain tjpes of food might be of the nature of specific hjpersensi- 
tiveness A. careful surre} w'as made of the foods commonly eaten b 3 the people 
of Porto Rico and representative t^pes were selected for cutaneous tests These 
include proteins prepared from rice, beans, pork, cod-fish, cocoanut, etc , sugars 
(saccharose and fructose), fats and oils (lard, butter, etc), starches prepared from 
rice, potatoes beans, etc, and local spices and coffee The results were clcarh 
negatne and indicate that the untoward digestive s\mptoms in patients with sprue 
are not due to anj specific sensitization to anj food products 

Althors’ Slmmar\ 


The Actio' of ALSTRAII\^ Sn \ke Venoms on Plain Mlsci i C H 
Kellaw \\, Brit J ENper Path 10 281, 1929 

A.11 the Australian clapine ecnoms tested ha\e a stimulant Tction on isolated 
plain muscle The t 3 pe of action resembles the anapln lactic reaction of the 
isolated plain muscle of the guinea-pig in its latent period, and in the case with 
which the muscle is desensitized b 3 the ^enoms of this group Ihc Australian 
venoms produce the reaction in \ar\ing concentrations \ftcr reaction to one 
\enom the plain muscle is insensitue to cqunalcnt doses of the other \cnoms in 
the group After desensitization the muscle does not rccoecr its scnsitnencss to 
snake eenom, but its reactions to other stimuli are unimpaired The plain muscle 
of guinea-pigs sensitized b 3 the injection of egg albumin, after desensitization 
with snake lenom retains unimpaired its scnsitnencss to its specific anapln lactic 
antigen After desensitization with egg albumin the muscle appears to be some- 
what less sensitne to snake eeiioni ENpcnmciits with ergotoNin suggest that 
the effect of the eeiioms is a direct one on the plain muscle The leiioms cause 
contraction of the isolated uterus of the rat and the reaction of the plain muscle 
of the guinea-pig and the rabbit is therefore not due to the production of hista- 
mine, as this drug causes relaNation not contraction, m the uterus of the rat 
The reaction differs from that caused 1)3 the tONin of J il/noii kcHiQ’IC, and after 
desensitization with snake venoms a good reaction can be obtained with this 
toNiii The beliTMor of the 011 I 3 " two other eenoms tested (those of Naia ti tp-ndian'i 
and J ipcia nissclli) is quantitatneh widel) different from those of the Australian 
elapines The stimulant principle in the Australian \enoms is moderateh ther- 
molabile, and is destro 3 'ed at from 92 to 94 C at about the same rate as the 
neurotONic principle Like the iieurotoNic principle it appears to reside in the 
proteose fraction of the lenom At pressures of from 300 to 400 mm 01 mer- 
cur 3 , and during a period of some hours, it onK passes with difficulti tlirough 
pvroN 3 hn filters permeable to eri throdeNtnns but not to egg albumin or hemo- 
globin The stimulant principle is neutralized b 3 antivenin, but the results 
obtained bi titration, using the isolated plain muscle, are qinntitatne wideh 
different from those obtained b 3 subcutaneous injection m guinea-pigs Death- 
adder and tiger-snake antnenins gne some protection against Australian venoms 
other than those against wdiich the\ are prepared, and nonspecificitj of the same 
order is obseried 111 tests wnth the isolated plain muscle 

Authors Slmmiri 


Tethelin as a Tissue-Culture Medium K C Richardson and E S 
Hormnc, Australian J ENper Biol &. M Sc 6 137 1929 
The growth-promoting qualities of tethelin ha\e been confirmed m \itro 
Cultures of intestinal epithelium from a seien-dav embrjo chicken m a medium 
of chick plasma, embr\onic eNtract and tethelin or chick plasma and tethelin, 
gi\e more CNtensne proliferation than do similar cultures in plasma and embr 3 - 
onic eNtract membrane formation taking place after twentA -eight hours’ incuba- 


tion in the former but not in the latter cultures 


Authors’ Summara 
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Effect of Vital Storage on Owgen Consumption or the Kidney 
H OoNK, Beitr z path Anat u z allg Path 79 756, 1928 

Gross, using the Warburg technic for determining cellular respiration, found 
that the presence of fat and gl\ cogen in morphologic form Mithin the liver cells 
of the mouse did not increase the oxjgeii consumption of such tissue, an indica- 
tion that the fat and gh cogen were inert in cellular metabolism Oonk studied the 
effects of the vital storage of colloids on the cellular respiration of the kidney bj 
the same technic The acid vital djes, tr 3 pan blue, lithium carmine and vital red, 
caused at first a slight increase in ONjgen consumption, after which the oxjgen 
intake returned to normal The basic d}e, neutral red, caused no change in tissue 
respiration The early increase in ONvgen consumption in the case of the acid 
djes IS due to the fact that the union of such djes with the protoplasm in vital 
storage is an active metabolic process After the d>e has united with the proto- 
plasm its presence has no effect on cellular metabolism Because iron has been 
supposed to be important in intracellular metabolism, the effect of vital storage 
of saccharated iron oxide and of feme citrate was also studied Neither compound 
caused anj change in tissue respiration, indicating that thev are inert in intra- 
cellular metabolism, but indicating also that their presence does not depress cellular 

O T Schultz 

The Absorption and Encrftion of Sulphur bv the Skin R, Stigler, 
ilunchen mod Wchnschr 76 1795, 1929 

Sulphur in ointments applied to the scalp is absorbed and to some extent is 
excreted bv the skin of the entire bodv in the form of hvdrogen sulphide 

A.uthor’s Summvrv 


Lvmphatic Drainage or Cerebrospinal Subarachnoid Space G Iwanow, 
Ztschr f d ges exper Med 64 356, 1929 


Iwanow studied the course of lymphatic channels draining the subarachnoid 
space b} following the paths of remov'al of india ink which had been injected 
subdurally into dogs He claims that the particulate matter is removed fairlv 
rapidly and in relatively large amounts from the cranial cavitj' bj means of 
lymphatics which carry the material by rather direct routes to the cervical lymph 
nodes and to the Ijmphoid tissue aggregations of the mucosa ot the upper air 
passages The mucosal lymphoid follicles he considers important elements for 
the excretion of metabolic and other waste products derived irom the brain He 
disagrees with Weed, in that he ascribes onlj a minor role to the pacchionian 
granulations These, according to Iwanow, remove the particulate matter used 
in his experiments only slowly and in small amounts The paths of removal of 
the material from the spinal arachnoid space could be less clearlv followed Some 
of the material is undoubtedly carried upward to the cisterna at the base of the 
brain, its further fate being the same as that of the carbon particles injected directive 
into the cranial subdural space Some of the material was found in the retro- 


peritoneal lymph nodes, in l>mphatic channels of the mesentery and in Fever’s 
patches of the ileum For the Ivmphoid tissue of the intestine he postulates an 
excretorj function from the spinal subarachnoid space although he was unable to 


trace the continuous pathwavs 


O T Schultz 


Effect of Experivientai Haperthv roidism and Hapotharoidism ox 
Gastric Hungfr Contractions A Kratinoff, Ztschr f d ges exper 
Med 64 376 and 397, 1929 

The frequent occurrence of gastro-intestmal disturbance in clinical hyper- 
thyroidism led to the study of the effects of experimentallj produced hv'per- 
thvroidism and hypothyroidism on the gastric hunger contractions of dogs The 
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hyperthyroid state was brought about bj a single 1 Gm dose of desiccated thyroid 
in twenty-four hours, by similar amounts of the same material daily over periods 
up to thirty da\s and bv the intravenous injection ot thyroxin Gastric or 
duodenal contractions or both were studied bj' means of a balloon introduced 
through a permanent gastric or duodenal fistula Desiccated thyroid caused an 
increase in the amplitude and frequency of the hunger contractions, led to the 
interpolation of contractions between the regular ones and increased the tonicitj 
of the emptj stomach Thvroxm had the same effects, leading to the conclusion 
that the effects of desiccated thjroid were the specific ones of the contained 
thyroxin In animals fed desiccated thyroid o\cr a period of thirty daj^s, cuniulatue 
effects were noted and alterations in the hunger contraction rhjthm persisted for 
sereral months after administration of the material w'as stopped Two of six dogs 
did not show the changes described On the basis of the experimental observations, 
the th>roid is held to be a factor in maintaining the normal periodicity of gastric 
hunger contractions The hypothyroid state was brought about in tw’o dogs by 
fh\ roidectomr , the parath\roids and their blood supply being spared Cachexn 
and death of tlie animals occurred after se\cn and elc\en months, respectnely 
In these animals, the hunger contractions were also increased in amplitude and 
frequency during the stage of cachexia The increased gastric motor activity, w'hich 
IS ascribed to the trophic skin lesions present, was associated with ravenous 
appetite, in spite of which, however, the cachexia was progressive The latter 
state IS held to be the result of faulty resorption and assimilation from the 


intestine, due to trophic disturbances in the mucosa 


O T Schultz 


Corpus Luteum axd Amex’orriiea G A Waoxtr, Zentralbl f Gviuk 52 
10, 1928 

The function of the corpus luteum consists in the pregravid preparation of 
the endometrium and the preservation of the status through the prevention of a 
hemorrhage in the hiperemic mucosa The menstrual hemorrhage occurs after 
the corpus luteum ceases to function Persistence of a corpus luteum may result 
in amenorrhea without pregnanev The impregnated reimplanted ovum acts with 
increasing intensity also directlj on the endometrium toward the prevention of 
hemorrhage During the first two months of pregnancy the functional activity 
of the ovum usually is not able to prevent the onset of a hemorrhage after 
removal of the corpus luteum Exceptions to this rule occur occasionally The 
death of the nonimpregnated ovum does not cause the degeneration of the corpus 
luteum This occurs at a later date than the death of the ovum The corpus 
luteum regresses aftei a predetermined period has elapsed if no new stimulus 
from an impregnated reimplanted ovum keeps it alive Wagner describes a case 
of amenorrhea m vv'hich he removed a corpus luteum cjst in a mature stage 
Implantations from the lutein cell layer into mice produced a positiv’e Allan- 
Doisy test in these animals The endometrium was in the pregravid stage of 
hyperplasia Persistence of a follicle or a follicular evst maj^ be responsible for 
metrorrhagia The effect of corpus luteum preparations is due to the tjpical action 
of the corpus luteum hormone on the endometrium In a second case of amenor- 
rhea reported, multiple lutein cysts were found The patient had all the signs 
of pregnanej" During the recovery from the operation the diagnosis of a benign 
adenoma of the anterior lobe of the hjpophysis w^as made The possibilitj of 
relations between this tumor and the lutein cysts on the basis of the observ^ations 
of Zondek and Aschheim is considered -itt ^ 


Parathyroid Tumor I Snapper, Nederl Tijdschr v Geneesk 73 4758, 1929 

In a man, aged 56, who was affected with marked decalcification of the bones, 
associated with severe pains, particularty m the legs and knees, it was found that 
the disease had begun as generalized osteitis fibrosa cv'stica There was a pseudo- 



ABSTR4C'IS hROM CURRENI UlERATURh 


725 


osteomalacic end-stage resembling that of Recklinghausen s disease The calcium 
content of the blood serum was much increased, which was interpreted as an 
expression of an overactive parathyroid There was a small tumor in the thyroid 
A tumor m one of the parathyroids was suspected and was found at operation 
A.fter extirpation of this small tumor, a decided improvement m the patient’s 
condition, amounting practicalh to a clinical recoverv, was noted 


Pathologic Anatomy 

Prematurl Im'AXTs Normax W Ciein, Am J Dis Child 37 751, 1929 


Certain pathologic lesions produce a constant sjmptom-complex in the infant 
Other pathologic lesions in the same infant apparently do not cause regular 
sjmptoms The former lesions ma> be referred to as the chief cause of death, 
because of the fact that they consistently cause the same definite symptom Infra- 
tentorial hemorrhage invariably causes intermittent cyanotic attacks 

Infratentorial hemorrhage occurred m SO per cent of the cases in which 
necropsy was performed otitis media, in 16 6, atelectasis, in 83, syphilis, m 11 11 
and tuberculosis, in 5 5 

Pathologic lesions otliei than the chief lesion usually do not produce any 
characteristic clinical sy mptoms These lesions include cortical hemorrhage, mod- 
erate degrees of atelectasis, patent foramen oyale and ductus arteriosus and mild 
infection Atelectasis and infratentorial hemorrhage aftect chiefly the most imma- 
ture infants Both conditions usually cause death yvithin the first three days 
Acquired infections occur in older and heavier infants, usually after the first 
tyvo yveeks The infants y\ith tuberculosis and syphilis yvere older and heavier 
and died at a later age than the infants in the other groups 

The infants admitted when new-born or when 1 or 2 days of age yvho died 
shortly thereafter shoyved definite signs of immaturity of the tissues and organs 
The usual cause of death yvas intracranial hemorrhage or atelectasis 

The infants admitted after the first yveek yvere heavier and older The more 
immature infants had already died These older infants yvere sent to the hospital 
because they yvere not doing yyell, chiefly on account of poor feeding formulas or 


infection 


Author’s Summarv 


Late Death as a Result oi Cirebral Hemorrhaei at Birth Jerome Glasfr, 
Am J Dis Child 37 807, 1929 


The author reports a case of cerebral hemorrhage in yvhich death occurred one 
month after birth The hemorrhage evidently happened at the time of birth , the 
delayed symptoms and resulting death yyere the results of the organization of 
the blood clot around the medulla The hemorrhage yvas limited to the base of 


the brain^ pons, medulla and cerebellum 


Harry E Landt 


Congenital Duodenai Stenosis and Atresia Adoirh G Df Sanctis and 
John Dorsey Craig, Am J Dis Child 37 818, 1929 

The condition in the case herein reported yvas diagnosed during life as pyloric 
stenosis Laparotomy and exploration failed to reveal pyloric stenosis or any 
visible pathologic change yvhich yyould explain the coexisting symptoms Intra- 
mural duodenal stenosis yvas found on postmortem examination Duodenal steno- 
sis or atresia is probably more common than formerly thought Congenital 
duodenal stenosis or atresia should be considered in anv case of persistent vomiting 
of an apparently obstructive type during the first weeks of life or in any case 
presenting an atypical picture of the svmptom-complex of pyloric stenosis 

A.UTHORS’ SUMAIARV 
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DlSSrMIN'VTED SakCOM \TOSIS (Mci ANOBLASTOMA ’) OF TUT CENTRAL NeRVOLS 

Ststem and tiil ^ilEMNGLS Gi ORGE B Hassin aiicl PrwR Bassoi, Arch 

Neurol & Ps\chiat 21 1087, 1929 

The outstanding complaints in the patient, aged 37, were pains in the legs 
inability to walk, urinar\ disturbances and vomiting The vision in the right 
e\e was poor, the right optic disk was swollen and the right pupil icacted slug- 
gishlj to light, the tendon reflexes were absent throughout, the superficial 
reflexes were retained and on spinal puncture no fluid was obtained The con- 
dition grew progressnel} worse, the parahsis became complete, the right 030 
became blind, the right pupil ceased to react to direct light and the sensibilit 3 ' 
w'as almost lost in botli lower extremities Yet tlic pain persisted The necropsy 
recealed among other changes nodules in the peritoneum, lungs, pleura, endo- 
cardium and peiicardium, small intestines, brain, cerebellum, m the stalk of the 
pituitary bodv and especially around the cauda equina Here a soft, graMsh-red 
tumor extended from the twelfth thoracic vertebra to the upper border of the 
sacrum, it entirch filled the boin canal and infiltrated the dura, the nenes and 
the filum terminale 

Microscopic studies showed that the tumor cells densch cm eloped rmglike, 
the cauda equina, entire^ filling up the subarachnoid space, thus causing the 
absence of fluid on spinal puncture, the tumor masses were vascular and cellular 
some cells contained melanin pigment wdiich was also present in the ad\cntitial 
spaces of the blood vessels , the majont\ of the tumor cells (of the dura brain, 
stalk of the pituitar 3 bod} ) contained no pigment and appeared colorless The 
spinal cord W'as not imadcd b} the tumor and showed no signs of compression 
or disfiguration it exhibited arens of rarelaction, cspcciall} in the posterior col- 
umns of the lumbosacral cord and their degeneration in the upper thoracic and 
cervical regions The changes were not unlike those seen m tabes dorsalis Tt 
W'as not possilile to determine tlic exact nature and place of origin of the tumor 
It originated most likch 111 the cerebellum, from where it was carried along the 
perivascular spaces to the subarachnoid cerebral and spinal space Here it 
imolved the meninges, the spinal roots and the cauda equnn The circulating 
spinal fluid carried the cells of the tumor along the perineural root spaces into the 
general circulation and set up lesions elsewhere in the bodi The presence of 
pigment suggested a melanotic tumor The numerous classifications which W’erc 
offered for the t 3 pe of the tumor described arc mentioned, and references are 
made to the extensive literature r' -d 


1 hrombo-Angiitis Obliterxns (Si’ERHAiic Vessels) A Lee McGrec or and 
F W SiMsox', Brit J Surg 26 539, 1929 

\ Russian jew', aged 28, presented r ellowush-brow'ii nodules at the upper and 
lower ends of the epldId^mIs w'lth slight generalized thickening of the cord and 
the epididymis The reins w'ere more invohed than the arteries w’hich the authors 
attribute to the rich renous return of this portion of the bod} Microscopicalh, 
the picture is rather unique in that the changes rary from the acute to the chronic 
stages The vessel coats w'ere infiltrated by acute inflammatorv cells, and the 
lumens w'ere occluded bv red clots which contained purulent foci, and in the 
\essels involved for a longer period of time there were organized masses that 
contained angioblasts and giant cells In those in wdiich tlie process w'as more 
advanced, distinct canalization of the intravascular substance w'as present The 
authors do not mention the possibilit\ of the periarteritis nodosa w'hich must 
be considered in view of the acute inflammatorv changes involving the arterial 
walls and the surrounding tissue, but, as the authors noted, the marked involve- 
ment of the veins as compared to the arteries is somew’hat against that possibilit} 

Richard A Lifvendahl 
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Choked Disk W K\rieieis, Arch f Ophth 121 560, 1929 

Choked disk can occur in certain diseases of the blood, as the result of definite 
ocular changes as well as following increased intracranial pressure Of the blood 
disorders, it occurs most frequentlj in chlorosis and in poljcythemia When choked 
disk IS present, lumbar puncture shows that the pressure in the cerebrospinal fluid 
IS from 100 to 300 mm (of w'ater) higher than normal An ophthalmoscopic 
picture that cannot be distinguished from choked disk accompanying increased 
intra-ocular pressure can be present when the eyeball is greatly softened from 
a perforating injury, operation or ulcer, from a se\eie contusion of the eye or in 
a shrunken globe Here the author thinks the mechanical factor exerted by the 
partial vacuum within the eyeball is important Charles Weiss 


F\t Context of Lymph Nodes Barbara Jaeger, Beitr z path Anat u z 
allg Path 80 15, 1928 

In a morphologic study of the fat content of normal Ivmph nodes, axillary, 
inguinal and mesenteric lymph nodes w'ere selected for examination Fat was 
found to be present in all the groups studied in the form of fine dustlike particles, 
granules and larger droplets It w'as present betw'een the cells, as w'ell as w'lthm 
the sinus endothelia, the reticuloendothelial cells and the lymphocytes None 
was found in the germinal centers It was present in slightly greater amount 
m the mesenteric nodes than in the other groups The nodes of children and 
of those dead of wasting diseases contained a somewhat greater amount of fat 
than those of normal persons or of persons dead of acute disease According to 
its staining reactions the material present w'as mixed fat and cholesterol esters 

Undsl'VL Hl-vrt AxoMALy O J \eger, Beitr z path Anat u z allg Path 
80 29, 1928 

The author describes a heart obtained at necropsy from a girl, aged 9 months, 
and discusses the genesis of the anomaly in the light of the phydogenetic atavism 
theory propounded by Spitzer in 1923 The interventricular septum w'as defective 
The right auriculoy entricular vahe was a typical mitral, the vahe of the left side 
being a tricuspid the posterior segment of which was adherent to the posterior 
portion of the defective septum The left tricuspid \alved ventricle ga\e rise 
to the aorta, situated to the left and the pulmonary arterv, situated to the right 
The ductus arteriosus w'as patent In the features noted the heart w'as an example 
of the not uncommon type of dextroversion, inversion and transposition, which 
has formed the strongest support for Spitzer’s theory The unusual feature of 
the heart described consisted in the presence of chordae tendinae wdiich ran from 
the posterior segment of the tricuspid valve, wdnch was situated m the left sided 
ventricle, through the defect m the septum, to be inserted m a strong papillary 
muscle on the posterior w'all of the right sided ventricle The author believes 
that this papillary muscle w'as developed from the anlage of the posterior portion 
of the interventricular septum, the posterior portion of the existing septum having 
arisen from new' formative tissue which began its development after the original 
septal anlage had begun to be transformed into papillaiy muscle In this feature 
as w'ell as m the other anomalies present, the author believes the heart to offer 
strong support for the Spitzer theory 

L\mphogr\nulomatosis of the M\mmary Gland H Kuckexs Beitr z 
path Anat u z allg Path 80 135, 1928 

In a girl, aged 16 y'ears, swelling of the right breast w'as noticed seieral W'eeks 
before operation At this early stage the lesion w'as thought lo be a tuberculous 
abscess secondary' to tuberculosis of a rib Progressive involvement of the entire 
breast and induration led to a later diagnosis of a malignant condition The 
surgicallv removed tissue, when submitted to microscopic examination, was found 
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to consist ol characteristic Hodgkins granuloma with cosinoiihils, plasma cells 
and Dorothy Reed-Sternberg giant cells Most of the glandular tissue had been 
replaced bj the granulation tissue The latter had difTuseh iinaded the underljmg 
pectoral muscle and had extended to the left of the midline No involvement of 
anv hmph node group could be detected on later careful examination, and the 
author considers the case one of primarv localization of h mphograiiulomatosis 
m the mamnnrv gland and the only case of this kind recorded in the literature 
Kauftmann describes a case of axillarv hmph node h mphograiiulomatosis which 
mv'olved the mammar} gland and pectoral muscle b\ direct extension 

ErFECT OF Cholesterol Feedixc on tim Lna k vnd Supraki nai Glands 

OF THE Rvbiiit H Rlixlck, Bcitr 7 path Anat u z allg Path 80 145, 

1928 

Because of discordant results obtained b> previous investigators, Rcincck made 
a stud} ot the effects of piolonged cholesteiol feeding on the liver and suprarenal 
glands of rabbits, paving especial attention to normal variations in tlicse organs 
and to factors other than cholesterol which might influence the lipoid content 
of the organs The normal content of the supr ircnal cortex in anisotropic sub- 
stance was greater m winter than in summer J he oil m which the cholesterol 
is aclmmistei ed through its influence on the general nutrition of the animals, 
impurities in the cholesterol, the cliaractci of the food, the conditions under which 
the animals were kept, all were found to influence the amount of anisotropic 
material stored Sesame and linseed oils when used as solvents for the cholesterol 
were found to have an adverse efifcct on nutrition, peanut oil, olive oil and 
mixtures of the two were much more satisfactorv When all the factors which 
might vitiate the eflfects of cholesterol were carefulh controlled the content of 
the suprarenal cortex in anisotropic material increased as the blood cholesterol 
increased Like the latter it reached a maximum limit bevond which further 
cholesterol administration had no effect Anisotropic material made its appearance 
in the liver at a time considerabh after a definite increase could be seen in 
the suprarenal gland The cjuantitv never became great, the material was present 
111 both Kupftcr cells and liver parcnch}ma Cholesterol storage bv the liv^er 
and suprarenal glands caused no apparent harm to the cells When other agencies 
injured the cells, the quantitv of cholesterol stored became greater than when 
such damage was excluded The suprarenal cortex is held to be a rcgulatorv 
mechanism m the metabolism ot cholesterol, but its action m this respect is a 
limited one 

Fattv Change or Mvocvrdilm H Rfixeck, Bcitr z path Anat u z allg 

Path 80 186, 1928 

The literature relating to fatt} change of the mvocardium is reviewed, with 
especial reference to the question as to whether such change is ever physiologic 
Microscopic study of 130 hearts of persons ranging m age from 1 month to 
90 jears led the author to conclude that the presence of fat within the muscle 
fibers of the heart is nevei an alimentarv process that the piesence of fat is 

clue to abnormal metabolism of the muscle fiber and that fat even when present 

m minimal amounts is pathologic 

PuLMOXvRV Silicosis IN Japax T UcHivAMA, Beitr z path Anat u z allg 

Path 80 218, 1928 

Silicosis of the lung is a rare condition in Japan, probablv because not many 
persons are engaged m stone cutting The author rev icvv's the literature of the 
subject, especially that dealing with the relation of silicosis and tuberculosis to 
each other, and reports three cases studied b} him These three cases occurred 
in a total of 1,500 necropsies in a ten }eai period In one of the three cases 

the process was marked, in one it was slight and m all it was associated with 
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tuberculosis The latter \\as more fibrotic in the lungs \\ith the most marked 
grade of silicosis The three patients were of the thj micohmphatic t\pe, in 
which connectne tissue proliferation appears to be greater, according to the author, 
than in other constitutional Upes The tuberculous imohement ot the lungs 
appeared to Ime been held m restraint b\ the silicotic process In the case 
with the most marked pulmonarj silicosis small tubercle-like nodules were present 
111 the Iner and spleen These were not tubercles, but silicotic nodules termed 
about spicules of the foreign material indicatimr that the inhaled material mav 
be transported bi the blood stream 

A.\\ll\r PvNCKEis H SMtTVM Ecltr 7 path A.nat u z allg Path 80 239, 

1928 

The author reports three cases ot annular pancreas one in a child, 1 month 
old, one in a man, aged 70 and one in a man aged 74 The last patient was 
admitted to the hospital with symptoms ot acute intestinal obstruction which 
were found to be due to constriction ot the duodenum b\ the encircling ring- 
shaped head of the pancreas The 70 \ear old man was admitted for empjema 
The annular pancreas was obser\ed at necrops^ The head of the organ encircled 
the duodenum constricting the latter to such a degree that the lumen would 
bareh admit the tip ot the finger The duodenum abo\e the constriction was 
dilated and the mucosa was ulcerated Clinical sMiiptoms ot intestinal obstruction 
were probabh o^erlooked because ot the empjema In the child the annular 
pancreas had not caused narrowing ot the duodenum Careful dissection of the 
ducts showed in each case that the duct of the duodenal portion of the pancreas 
was the main duct ot \\ irsung and emptied at the papilla of Vater The author 
reaiews the preMOUsh reported twtnt\-tour cases of annular pancreas and discusses 
the theories ot origin ot the anoniah These included abnormal deaelopment ot 
the aentral anlage ot the pancreas premature union ot the \entral and dorsal 
anlage due to delajed rotation ot the stomach and duodenum and abnormal 
shortness of the mam pancreatic duct The anomalj need not cause narrowung 
of the lumen of the duodenum, as vas CMdent in the child 1 month old Narrow- 
ing ma\ deielop later as the result ot the failure ot the part ot the duodenum 
surrounded b\ the pancreas to take part in the normal peristalsis ot the duodenum 
Diabetes has been noted in a tew cases ot annular pancreas and the pancreatic 
anomah has been associated with other malde\elopments m a number ot the 
reported cases 

■VcQLIRED EpITUELIAL HlTEROTOPI \ OF '^HC G ^STRO-I^TESTI^ \E TrVCT H 
Hvmperl, Beitr z path A.nat u z allg Path 80 307, 1928 

Under epithelial heterotopia ot thfe gastro-intestinal tract Hamperl discusses 
the occurrence ot islands of epithelium ot a kind not normal for the situation 
in which it IS tound The forms recognized are (1) squamous cell heterotopia 
(2) ciliated cell heterotopia, (.3) intestinal epithelial heterotopia of the gastric 
mucosa and (4) mucous cell oi pseudop\ lone heterotopia of the gastric mucosa 
Two tornis of squamous epithelial heterotopia are seen that m which detects 
in Cl finder cell epithelium are replaced bi squamous epithelium bi direct growth 
of the latter at a normal junction of squamous and cilinder epithelium, as at the 
esophagogastric junction ana at the anorectal junction, and that in which islandic 
defects in a ci finder cell epithelium arc replaced bi squamous epithelium which 
has no connection with preexisting epithelium of the same t\pe The presence 
of ciliated epithelium in carcinomas of the stomach has been described b^ se\eral 
obser\ers, and the author presents an example of the presence ot a local area 
of such epithelium in the noncarcinomatous gastric mucosa He doubts how- 
e\er, that such epithelium is true ciliated epithelium, but thinks that the ciliated 
appearance of the cells is not due to the presence ot true cilia but to the loss ot 
the cuticular zone of c^ilndrlc epithelium The most frequent heterotopias are 
those in which islands ot intestinal glands occur m the gastric mucosa or glands 
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of pjlonc t 3 pe are found in the mucosa of the fundus of the stomach Such 
changes are usually associated with chronic gastritis, but the\ are probably the 
result rather than the cause of the gastritis True metaplasia of one tj^pe of 
epithelium into another is not the explanation of the acquired heterotopias seen 
in the gastro-intestinal tract The 3 are due, rather, to local loss of normal 
epithelium, which is replaced b 3 ’- indifferent regenerating epithelium The latter 
has the potentialit 3 " of differentiating into epithelium normal for the situation or 
into epithelium which is heterotopic Which course the differentiation will take 
depends on the ph\sicochemical factors to which the regenerating epithelium 
is subjected 

Lesioxs of the Aorta ix Rheumatic Fexer H Chi\ri, Beitr z path 

Anat u z allg Path 80 336, 1928 

The author discusses brieflj the literature relating to the occurrence of 
granulomatous lesions, similar to Aschoff bodies, m tissues other than the m 30 - 
cardium He states that lesions of the aorta and larger arteries ha\e been described 
b 3 few writers He is apparenth unfamiliar with the important recent American 
literature on this subject In six of se^en cases of rheumatic fever, the patients 
having died during acute exacerbations of the disease, he found involvement of 
the aorta and its larger branches The lesions were situated in the adventitia 
and w'ere of three tj'pes Small, nodular, infiltrative lesions about the v'asa 
vasorum consisted of hmphocytes, plasma cells, mast cells and large polvgonal 
cells called fibroblast-like, but differing from fibroblasts in the chromatin distribu- 
tion within the nucleus and in the basophilia of the cjtoplasm In somewhat larger, 
flatter lesions in the inner zone of the adventitia, a perivascular arrangement could 
not be seen In such areas plasma cells and lymphocjtes were less numerous 
than in the smaller lesions, but the large cells were more numerous and occurred 
as uninucleate or multinucleate giant cells Still larger and more widespread 
lesions of the same composition were also seen m the inner zone of the adventitia 
The larger lesions often contained fibrin at their centers, but no polj morphonuclear 
leukocjtes The author thinks that exudation, leading to fibrin deposition, is a 
later process than cellular infiltration and proliferation In one case the lesions 
w'ere older and had become parth Inalinizcd In the case in which no aortic 
lesions were seen the m 3 ocardium was free from Aschoff bodies, and the author 
considers it possible that this ma 3 not have been a rheumatic infection In his 
discussion of the nature of the vascular lesions described, Chian mentions a 
similaritv to periarteritis nodosa and to sjphihtic mesaortitis The former attacks 
the small arteries rather than the aorta, and sjphilis involves tlie ascending aorta 
rather than the descending or abdominal portion, in which the rheumatic lesions 
had their situation The media showed no changes, small areas of slight intimal 
proliferation were seen m the aorta The author concludes that the vascular 
involv^ement described by him is characteristic of rheumatic fever and is probablj 
due to hematogenous localization of the specific varus 

GaSTRO-InTESTIX VL LvVIPHOGRAXUEOVfATOSIS AXD ICTERUS DuE TO Lv MPHO- 

GRAXULOMATOSis C CoROXixi, Bcitr z path Anat u z allg Path 80 405, 

1928 

The author reports in detail a studv of five cases of Hodgkin’s Ijmpho- 
granulomatosis with chief involvement of the gastro-intestinal tract, and fiv'e cases 
of generalized h^mphogranulomatosis associated with jaundice Gastro-intestinal 
Iv mphogranulomatosis is classified as that involving the gastro-intestinal tract alone, 
that mv'olvmg the tract chieflj and that which is part of a generalized process 
In each group are placed cases of her own and from the literature in which the 
stomach alone was involved, cases with intestinal involvement alone and those 
in which lesions occurred in both the stomach and the intestine Icterus in Ijwpho- 
granulomatosis is obstructive and maj be due to compression or obliteration of 
the common duct alone, to changes in both extrahepatic and mtrahepatic ducts 
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or to changes limited to the intrahepatie ducts The gastio-intestuial lesions consist 
of nodules which arise in the snbmucosa and form flattened masses which protiude 
m the lumen and winch become superficiallv ulcerated, of smaller nodules scattered 
throughout the wall, and of broad aicas of granulomatous tissue which invades 
the wall of the stomach or intestine wideh and diftuseh Especial attention is 
gnen to a discussion of changes in the blood and the hmph vessels The author 
describes proliferation of the endothelium of hmphatic channels and sinuses and 
of capillaries as the first stage m the formation of the Ivmphogranulomatous nodules 
and ascribes to such proliferated endothelium the chief role m the lormation of the 
granulomatous tissue In the arteries proliferation of ad\entitial cells ma^ take 
pait in the process In both ai tones and aems invasion tiom without ma\ occiu, 
or endothelial and subendothelial proliferation ma\ lead to the formation of 
obliterating nodules The latter are rareK penetrated bj new foimed capillaries 
Obstruction of the extiahepatic bile ducts ma> be due to pressme of enlarged 
l\mph nodes or to iinasion ot the wall by granulomatous tissue ^^'lthln the 
liver the interlobular ducts mas become compiessed b\ the msohement of the 
interlobular stroma 

CoNCRLTioNS 01 Si'MiN \i Tiiiuiis 1 Onn, Beiti z path Anat u z allg 
Path 80 479, 1928 

In the histologic examination of o\er 300 pans of human testes, the authoi 
saw calculi within the scmnitcrous tubules in six cases When present the calculi 
were multiple, thej had a maximum si/c of 200 mieions, thes gase the micro- 
chcmical reactions for calcium and iron, and thes were not dissolved In acids 
strong enough to cause swelling of the sui rounding tissue The\ were usualh 
situated wnthin the lumen of the tubule but m a few instances had made then 
was into the interstitial tissue Ihe author ascribes then origin to desquamated 
epithelial cells, although coagulation ot tubule contents ma\ ha\e plajed a pait 
in their formation They were laminated but did not gi\e the reaction for annloid 
Although calculi are frcquentlj seen m the epididjmis, seminal cesicles and prostate, 
the author claims that thev hai e not pt evioush been reported w ithm the testis itselt 

Acuri Pcrxic Duodemiis F Buciixek and F Knoizki , Beitr z path Anat 
u z allg Path 80 496, 1928 

The authors made a histologic studs of three snigicalh icsected specimens 
of duodenum, especially w'lth the view' of determining wdiether minute hemorrhages 
or infarctions plaj' a part m the fornntiou of the earh peptic lesions seen m the 
duodenal mucosa The lesions present varied from fresh superficial ciosions to 
acute ulcers extending through the mucosa No relationship to hemorihage oi 
infarction could be detected, and the authors ascribe tbe lesions to the direct action 
of the gastric juice Thej belieee that a previoush noimal mucosa mae be injured 
be a gastric juice w'hich is abnormal qualitativch oi quantitatu elv or because 
of a failure of proper neutralization bj peloric or duodenal secretion Thee 
consider the duodenal lesions seen by them similar to those described mane eears 
ago by Naueverk as peptic gastritis 

Amitosis, Pnxsiotonc RearxeuenoN and Rejoe en eriox kl STvretMLER, 
Beitr z path Anat u z allg Path 80 512, 1928 

Ihe discoeere of karjokmesis relegated amitosis to the backgiound as a process 
of importance in the life actie'ities of the cell In 1849, Bizzozero dieided the 
tissues of the bode into those in eehich mitosis occurs under normal conditions, 
the process leading to replacement of exhausted elements, that is to phesiologic 
regeneration, and into those m ee'hich mitosis did not normallv occur and eehich 
therefoic ee'ere not capable of phesiologic regeneration The first group contained 
most of the secreting glands, the second group the rest of the tissues Pathologists 
m general have accepted the idea of Bizzozero and dieide tissues into those in 
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which cellular replacement or regeneration occurs as a pinsiologic process, those 
in which regeneration does not occur under normal conditions but is possible under 
pathologic stimulation, and those m which even pathologic stimulation cannot 
cause regeneration, the ganghon cells of the central ner\ous sjstem and the cardiac 
muscle being placed in the last group Staeminlcr made a stwh of tissues in 
w’hich ph 3 Sio]ogic replacement of cells has been held not to occur The tissues 
studied included cardiac muscle, \olunt,ir\ muscle, li\er inrcnch}ma, and renal 
tubular epithelium The eoluntar\ muscle studied was from the tongue, diaphragm, 
and psoas In all the tissues iiuestigated he found cells with two nuclei, and 
even with four nuclei, to be numerous He describes and depicts the binucleate 
or multinucleate condition as resulting from amitotic nuclear dnision The 
binucleate condition w'as seen more frequenth m adults than in children In some 
ot the tissues, especialK cardiac muscle, the amitotic formation of new nuclei 
apparenth has a periodic rlnthin How the number oi nuclei thus formed is 
again reduced could not be defimteh determined apiiareiitiv all the nuclei did 
not take part in the formation of new cells, because dnision of the cell bod\ ot 
binucleate cells was onh mfrequenth seen In cardiac muscle Staemmlcr con- 
siders cellular dnision to be unessential for regeneration because the tissue is a 
sMicrtium In voluiitare muscle nuclear dnision ma\ be a factor m the longitudinal 
growth of the muscle fiber lie looks on amitosis as a process which leads to 
rejinenation of cells which dclaes the phesiologic senescence and death of the 
cells, and which leads to the pinsiologic re])laccmcnl or regeneration of cells 
exhausted b} the performance of then normal functions Tach subdnision of 
his article opens wath a \aluable and concise re\iew of the literature, biologic 
as well as pathologic, relating to the subject mitter under discussion 

Cholestlroi Tliding or Ommnora D Yias\ Bcitr 7 path Anat ti / 
allg Path 80 570 1928 

In most of the experimental work the aim of which has been the stud\ of the 
effects of prolonged cholesterol feeding the rabbit an herbnore, has been the 
animal of choice The aulhoi questioned whether the results obtained, especialh 
those relating to cholesterol arteriosclerosis in the rabbit, could be transferred 
to man, an omnnore, wathout reservation He tbcrelorc studied the effects of 
prolonged cholesterol feeding on sercral species ot omiinorous animals, namch, 
rats mice, cats and one fox The results in general were identical with those 
obtained b^ most pre\ious obserrers in the case of the rabbit The mtima of 
the aorta is the site of predilection for deposition of anisotropic cholesterol esters 
The latter are deposited also in the lucr and in the cells of the rcticulo-endothehal 
sjstem, as in the rabbit The author concludes that it is proper to use the results 
obtained in cholesterol experimentation on the rabbit m the elucidation of human 
pathologv 

Locvl Effects of Vexomoes Sx\ke Bite W Bfriiiixcer, Beitr 2 path 

Anat u 2 allg Path 80 595 1928 

Bites b\ venomous snakes being infrequent in Germamg Berblinger reports 
the results of the histologic stiKb of the local skin and subcutaneous reaction about 
a bite due of the viper, J'lf^cia beicus The venom causes necrosis of the tissues 
with which It comes in contact, especiallj’’ the capillaries Hemorrhage and edema 
result The predominant exudate cell is the poh morphonuclear leukoevte The 
process set up bj' the bite is an exudative mflammatorj reaction, in w'hich the 
exudatne phenomena are alreadj w'ell marked within an hour 

CoXGEMTAL DiAPHR rCM \TIC DeFECT WITH UpW' \RD DYSTOPIA OF KlDXr\ 

H O Kleiae, Beitr 2 path Anat u 7 allg Path 80 609, 1928 

The author presents an example of diaphragmatic defect in a female infant 
who Ined tw'entv-four hours The gastro-intestmal tract from stomach to sigmoid 
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was situated in the leit pleural caMti as was also the spleen The detect in 
the diaphragm was limited to the left side The lett suprarenal and the upper 
pole oi the left kidnej extended through the detect into the pleural caMt\ Pleura 
and peritoneum were united at the margins ot the detect The misplaced abdominal 
organs were not coiered bj parietal peritoneum the conaition thereiore not being 
one ot true henna The right lung was compressed and atelectatic tlie heart 
was pu'hed to the right and there was scoliosis ot tlie thoracic ^ertebral colunm 
to tlie right Foramen o\ale and ductus arteriosus were patent The tetal mobile 
mesocolon had persistea resulting in a mesentermni commune which permitted the 
entire intestinal tract to enter the thoracic caMU The distopic kidnei, howe\er 
wa? firniK attached to us underhmg retroperitoneal tissue The letal kidne> 
m its normal ascent reaches the diaphragm at or just betore the time ot closure 
01 the pleuroperitoneal loramen KJeine beheies that a more rapid ascent ot tlie 
kidney than normal pre\enteJ closure of the loramen and was tlie causatne tactor 
in the aiaphragmatic delect Ten preiioush reported cases ot diaphragmatic 
detect with renal d\stopia together with his case constitute a special group m 
which the renal dystopia was the cause ot the delect Persistence ot the mesocolon 
ma\ be the cause of the abnormal ascent of the kidnei 

Tissue Chwges Die to Reduced Ox\gex Tension \ Rosix Beitr z 

path Anat u z allg Path SO 622 1928 

In a pretioiu communication Rosin had described marked iatt\ change ot 
the liter and nnocardium as the result ot a reduced oxtgen suppK Such changes 
had been noted m guinea-p’gs but not m m.ce Datid had raised the objection 
that the results obtained were due to the reduced atmospheric pressure under 
which the animals were kept and not to reduced oxtgen supph In the present 
work the atmospheric pre"-ure was maintained at normal but the oxigen i^ension 
was reduced The animals u^ed were rabbits rats and chicken^ Rabbits were 
found to react like the guinea-pigs ot the earlier experiments m the deielopment 
ot marked lath change ot the Iner Rats were unaffected being m this respect 
like the mice ot the preiious work Chickens also showed no changes In the 
Iner ot rabbits and guinea-pigs the fat was present in the central zone gh cogen 
being present m tlie peripheral zone ot the lobules Man\ ot the cells of the 
central zone became necrotic Splenectonn did not alter the results High 
transection ot the spinal cord caused no fatt\ change in rabbits under normal 
oxugen relations but the characteristic changes occurred when such animals were 
subjected to lowered oxigen tension 

^luLTixucLEUTED Cei Ls IX THE Semix\l Tu'bules T Oil e Beitr 7 path 
Anat u z allg Path 80 645, 1928 

In a studj of a large series ot human testes One occasionalh --aw multi- 
nucleated cells in tlie semmferous tubules The^ maj be denied from the Sertoli 
cells or from the spermatogeiiic cells, rareh b\ nuclear dnision without cell 

diMsion but more freauenth b\ fusion of cells The process is tlie result ot 

degeneratne changes m the cells 

MeLTIXECLE VTED Gl \XT CeLLS IX THE SEltlX \L TeBELES A F Kr VES 
Beitr z path A.nat u z allg Path 80 658 1928 

The multmucleated giant cells sometimes seen m the semniterous tubules of 
the human testis are formed Irom the seminal cellular elements bi tusion of tlie 
cells According to the characteristics of the nuclei, Kraus recognizes three tjpes 
01 giant cells those due to fusion of spermatids of spermatogonia and ot sperma- 
tocytes The^ are formea as the result of injury to the seminal epithelium the 

spermatid giant cells being torraed after the slightest grades of abnormal condi- 
tions The giant cells are cast off into the lumen of the tubule and dismtesrate 
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LEiOM-iOMA or Endocardium with Occlusion oi Pllmonar\ Artery 

H Eschbach, Beitr z path Anat u z allg Path 80 672, 1928 

A man, aged 58, had first complained of sj'mptoms referable to tlic heart a 
year previous to his final admission to the hospital At that time a diagnosis of 
aortic stenosis was made When admitted he complained of loss of appetite, 
strength and weight, and of pain in the epigastrium, sjmptoms which led to a 
probable clinical diagnosis of carcinoma of the stomach He was cyanotic, there 
w'as slight clubbing of the fingers, a systolic murmur could be heard o\er the 
entire cardiac area and the heart w’as enlarged on percussion There was no 
evidence of tuberculosis Ten davs before death, he suddenh collapsed and com- 
plained of pain 111 the chest The pulse was rapid and small A probable diag- 
nosis of infarction of the lung was made At necropsj, the enlargement of the 
heart was found to be due chief!} to increase in the size ot the right ventricle 
The diameter of the root of the pulmonic arter} was greater than that of the root 
of the aorta Arising m the conus of the pulmonic artery about 2 cm below the 
pulmonic valv'e was a firm, pale, tumor mass, which had grown upward, inv'olving 
the segments of the valve, and had extended into the pulmonic arterv The growth 
extended m the branches of the left pulmonic arter} into the lung, which was 
collapsed Microscopicall}, the tumor was composed of dense, hv aline areas, and 
of other more cellular parts which contained smooth muscle, as determined bv 
the van Gieson stain The tumor did not appear invasiv'C, its growth occurring 
in the lumen of the conus and of the pulmonic arterv The origin of the tumor 
W'as ascribed to the smooth muscle normally present just beneath the endocardium 
immediatel} below the pulmonic valve 

Intramesenteric Meckel’s Div'ERTicllum Simui vting Reduplicvtion or 

THE Ileum L Kugelmeier, Beitr z path Anat u z allg Path 80 682, 
1928 

A girl, aged 5 months, who died of hemorrhage from a congenital ciliated 
cyst of the lung, had what appeared to be a longitudinal reduplication of the 
ileum Beginning at a point 12 meters above the ileocecal valve was a tubular 
structure 50 cm long This was situated within the mesenter}, its two-lav ered 
smooth muscle wall being in apposition with the muscle wall of the ileum The 
structure ended blindl} above, the blind end being somewhat dilated No con- 
nection vv'ith the umbilicus could be detected The microscopic structure was 
like that of the ileum The author considers the structure described an unusuall} 
long Meckel’s diverticulum, and believes that the small number of reported cases 
of longitudinal reduplication of the ileum are likewise examples of intramesenteric 
Meckel’s diverticulum (The abstracter has seen an exact!} similar case of 
apparent reduplication of the ileum , this w'as held to be an unusuallv long Meckel’s 
diverticulum ) 

Spontaneous Biiateral Pneumothorax in a Case of Polvcvstic Lung 

A ScHMiNCKE, Beitr z path Anat u z allg Path 80 692, 1928 

A woman, aged 24, developed bilateral pleural effusion about a }ear before 
her admission to the hospital The fluid was clear and contained no cells or 
tubercle bacilli The difficult} in respiration with which she suffered was relieved 
by withdrawal of the fluid, but returned and was her chief complaint on admission 
At this time she w'as found to have bilateral pneumohydrothorax No evidence 
of tuberculosis could be found The respiratory difficult} vv'as again reliev'ed bv 
withdrawal of the fluid, but lecurred from time to time as the fluid reaccumulated 
She died after continuation of such symptoms for three fourths of a year At 
necropsv, the lungs were compressed and each pleural cavitv contained air and 
free, clear fluid There were no adhesions and no tuberculous lesions Beneath 
the pleura of each lung w'ere numerous air-filled blebs some of which had 
perforated through the cov'ering pleura, thus giving rise to the pneumothorax 
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The dilated an spaces uere hunted to the penpheial poitions of the lungs and 
were in comnunncation with the bronchial system They weie the dilated portions 
of the incompletel} developed teinnnal bronchi Accepting Bendci’s description 
of the dc%clopmcnt of the lung, Schminckc concludes that ternnnal embnoinc 
bronchi in the peripheral portions of the lung, which aie the last portions to 
complete then embrjome dciclopnient, did not go on to the foiniation of an 
aheoh The process is considered one of inhibition or Henimnng of fetal develop- 
ment. and Sclimmcke calls attention to the sniiil.uiti of the condition described 
b} him, considered the fiist leportcd case of its kind, to fetal bronchiectasis and 
congenital c^stlc lung, for which cmbriomc nialdcvelopment of the kind described 
offers the best explanation Cestic dilatation of the uiidee eloped bionchi, in the 
walls of which thcic is little elastic tissue, follows A case of spoiitaiieons bilateral 
pneumothorax, identical with that reported be Schmmeke, has been briefle deseiibed 
111 Abts “Pediatrics,’ \ol 4, chaptei 63 p 33 

MbCTiriE CoKiicM Necrosis or rni Kinxi \ in Puikimum Sepsis H 
GAEnss-DoEi n7SiuRM, Beitr ? path Anal n ? allg Path 80 697, 1928 

In a woman, aged 36, who died of staphj lococcic sepsis following her eighth 
dehverj, the surface of each kidiiej was studded with nnmeions sharph defined, 
small, graeish, opaque areas of necrosis These were hniitcd to the cortex, thiough 
w’liich thee extended in the form of nariow' streaks and w'cdges Microscopicalh . 
the tissue elements wnllun the areas wore m a state of eoagnlation necrosis and 
there was only slight leukocitic infiltration at the margins The arteriae rectae 
and the ^asa efferentia were occluded b\ In aline thrombi, about which the tissue 
of the \essel w'all was necrotic, but without leukocitic leaction Bacteria could 
not be seen in the lesions Ihe anthoi mtciprcts the process as a deficient celliilai 
protective mechanism in the piescnce of met eased humoral bacterioh sis, the 
liberated endotoxins leading to neciosis ,and thiombosis of the \essels 

0 T Sciiuii? 

A. S^MI’OSIUM ON CoNGiMTM SviMtiiis \eihaiidl d dentsch path Gcscllsch 
23 144, 1928 

G Hcrzheimer-Wiesbadcii dcelared that tioiii 2 to 4 pei cent ot infants ni 
large German cities haie congenital siphilis From 1910 to 1920 the fieqncnci 
was constant m 1922, there was an increase and dining 1926 and 1927 there was 
a slight decrease P Schiicidci -Darmstadt di'-cnsscd siphilitic osteochondritis as 
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seen from the fifth month of total hte to foni months alter bnth Periostitis w'as 
found to accompanv osteochondritis constaiith, at least m the region of the 
opiphjsis A comparison was made between the incidence of spirochetes demon- 
strated in them and pathologic changes in canons organs 

L Pick-Berlin presented a case of late congenital scphilitic osteochondritis 
in a girl, aged 11 cears The long bones had undergone a marked sclerotic 
reaction following cascogumniatons lesions and a ceitain degree of scleiosis was 
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also manifest in the ribs, phalanges and vertebrae Wiirm-1 nbingen reported 
congenital svphilitic pulmonar} lesions in a joiing woman Chronic interstitial 
pneumonia and caseogummatous alteiations were prominent but confined to the 
right low'er lobe The circumsci ibed chaiacter of the lesions led him to doubt 
their congenital nature Danisch-Jcna described changes m the S 3 mpathctic 
ganglions The most constant of these were mteistitial inflammation, retarded 
dev^elopment of ganglion cells and the presence of spirochetes He thinks that 
these changes mav subsequenth' lead to li opine distuibanccs in the gastro-mtestinal 
tract where the celiac ganglions aie involved GcoKcm Ri^kstinat 

The Origin or hie Hv roriiv sl \ i -Sbiii iiai wiic Svnduovii B N AIogil- 
NiTZKV, Virchows Arch f inth Anat 269 1, 1928 

In obesitv, unrelated to increased nutrition changes are frequcntlv found in 
the neurohvq)oph 3 'Sis and the jiarts of the midbrain closclv associated with it Hie 
relation of the changes m the six organs to obesitv m rroheh’s S 3 mptom-complcN 
IS incidental There are cential tornis of rrohhchs svndrome wathout injurv 
to the midbrain Inv'cstigation of the metabolic ch.mges should be directed to 
the stiia S 3 'stem and higher centers In mv'cstig.ating pathologic changes asso- 
ciated w’lth this or that sv mptom-complcx, attention should not be confined to 
an 3 one particular part of the ncuroglandiilar apparatus There is a possibilitv 
that one part is injured pnmarih and the other iiarts arc sccondaril 3 brought 
into relationship On both experimental and morphologic grounds, the possibiht 3 ' 
IS offeied that the svndrome of diabetes insipidus is not related to mjur 3 of the 
hvpophysis In acromcgalv, the subthalamic region and the remaining parts of 
the cerebrum arc unchanged 

Gvxecomastiv F a Bitnv -Seiii i vciito, ^'lrchows Arch 1 path Anat 
269 45, 1928 

The literature is revaevved, and ci'-es arc cited G 3 necomastia occurs following 
disturbances m the function of tlic testes and other sex organs sueii as the prostate, 
seminal vesicles and spermatic cord The exact relationships, however, must 
be determined bv experimental means 

The CiiViXGES ix the Hvi’Opiivsis erovi Virvviix B Dei iciencv S A 
Satwornitzkaja and W S SiMxiazKV, Virchows Vrch 1 path ‘knat 
269 54, 1928 

In the h 3 poph 3 Sis of pigeons, droplets of albiimmous material appeared in the 
protoplasm of the basophilic cells most marked on the twentv -fifth day of disease 
After tvvent 3 '-five davs, the vacuolization iisiiall 3 regi esses and transitions from 
the vacuolated to the normal cell t 3 'pcs appear in the glands At the same time 
v'acuoles appear m the eosinophilic cells, but these vacuoles could not be stained 
with anv' of many methods tried 7 he intralobular colloid becomes less m amount 
and ma 3 ^ disappear almost completely, toward the end of the condition it reaccumu- 
lates but never to the extent present m the normal gland The appearance of 
vacuoles m the cells indicates that there is an increased function related to the 
carboh 3 'drate metabolism m this disease The changes are more marked in the 
male than m the female pigeons and are greater m spring and summer than m 
winter In rats the basophils of the hvpophvsis seem to be increased and the 
eosinophils diminished Qualitativ'e changes m the cells aie much less m degree 
since the symptoms of vatamm B deficiency^ in rats take a long time in appearing, 
vv'hatever changes there aie in the hvpophysis of rats are 1 elated to the carbohydrate 
metabolism The necrobiotic changes m the cells of both pigeons and rats are 
not characteristic and aic probably due to changes m the nutrition 
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The Sediment VI io\ Rvh or the Red Cells from Dieterent Parts or 
THE A'ascllar Svstlm RAPHAEL Gawrilom , VirclioMS Arch f path 
Anat 269 340, 1928 

Determination of the sedimentation rate in blood irom various vessels of the 
bodj showed that the rate of blood from the veins is longer in internal than m 
peripheral blood In the general diminished sedimentation rate this is particularlv 
true The sedimentation rate of peripheral blood is no index of that of internal 
blood The rate depends on the plasma in which the cells are put The addition 
of various substances such as sodium chloride and acacia usually led to diminished 
sedimentation rate It is concluded that tins rate is dependent on the phvsico- 
chemical characteristics of the blood plasma 

Acquired Svpiiilis or the Stomach Franz Windhozl Virchows Arch f 
path Anat 269 384, 1928 

The autopsj material in the Rudolph Hospital of Vienna showed no more gross 
anatomic gastric changes among syphilitic patients than others A true syphilitic 
gastric disease occurred onlj tw ice m 386 autopsies of syphilitic patients , in both 
cases this occurred m the eailv stages of the disease Those described as true 
svphilitic changes are (a) a healed localized S3phihtic disease of the stomach 
wall at the pvlorus (b) a diffuse contracted stomach, and (c) a circumscribed 
svphihtic sclerosis A diffuse shrinkage of the stomach mav occur not onlv from 
carcinoma but also from inflammation such as sjphihs The literature is well 
rev lew'ed 

Atrophn of the Testes in Pllvion'arv Tuberculosis A S\llv, Virchows 
Arch f path Anat 269 480, 1928 

Examination of twentj-si\ persons who died from tuberculosis between the 
ages of 16 and 49 showed atrophic changes of the tubules in twentv -three cases 

Triorchism Hendzel Schieimer, Virchows Arch f path A.nat 269 496 
1928 

Sev’enteen cases of tins condition were found in the literature to which one 
new case is added An embrvologic explanation is given 

The Histobiologv of Mveloid Leukemiv After Roentcen Treatment 
Franz Freund, Virchows A.rch f path Anat 269 501, 1928 

It IS confirmed that leukemic cells mav' come from transformation of cells 
of the loose connective tissue, of vessel walls and of fat cells Under the 
influence of the roentgen ravs, leukemic cells ma} change back again into con- 
nective tissue cells however, not into normal connective tissue cells but into the 
kind described in the scar following roentgen treatment An exhaustive review 
of the literature is presented 

Periarteritis Nodosa in Animai s K Nieberle, Virchows Arch f path 
Anat 269 587, 1928 

Ten cases have been reported m animals, one m a deer, five m swine, three 
m calves and one m a dog The case reported occurred in a calf the changes 
were identical with those m the d'sease in human beings 

Neuroma-Like Formation in \ Shrunken Gailbi adder H Hamperl, 
\^irchow's Arch f path Anat 269 791 1928 

A case is described in which an extraordinarj increase m the number of 
nerve fibers was found m a gallbladder shrunken from years ot cholecystitis and 
cholelithiasis The picture resembled that of a similar condition described m 
the shrunken vermiform appendixes and in the base of peptic ulcer 

Stvnlev P Reimann 
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Pathologic Chemistry and Physics 


Stldies in the Metibolism of hmiml-m F P Underhiil, F I Peter- 
Ar-\N' S L Steel, E G Gross, A C Kralse and A Srerandeo, Am J 
Ph 3 Siol 90 1, 1929 


In a series ot eight papers on the mctabohsin of ciluminiiiin, tlierc are con- 
tained a description of the method used, ^\hIch permits the quantitatne estima- 
tion of smal] amounts of alummium in biologic material, and a senes of results 
of the seieral iirvestigations conducted bj means of this method Much of the 
work was done on dogs In them it was found that the blood e\en of fasting 
dogs contains perceptible amounts, which are increased after feeding diets without 
added alummium ith aluminiuin added, this is prompth absorbed in small 
amounts after a single feeding, and this absorption continues for aariable periods 
when the aluimnuim rich diet is continued but e\entualh the absorption decreases, 
and with this there is a concomitant diminution m aluminium storage and e\cre- 
tion The absorbed aluminium is present in the blood, and is stored especially 
in the Iner, brain, kidnc\, spleen and th^roId The bile constitutes the principal 
route of elimination, but after the intra\enous injection of alummium salts, it 
appears prompth in the urine and Ijmph as well The increase in these fluids, 
however, is not sufficient to c\plain the total decrease m the blood, and there 
appears to be tissue storage M ith diets rich in aluminium, it is absorbed b\ 
the hmph, and is excreted at all Ie\cls of the gastro-intestinal tract Tlie intes- 
tinal excretion of aluminium and of phosphorus are quite independent of each 
other The alummium content ol tissues in the dog appeared to ha\e a definite 
relationship to ago, as it was present onh m minute quantities, if at all, m the 
embr\o, there were detectable amounts in the lungs of 5 da\ puppies, greater 
amounts in older animals and considerable quantities m the lungs of old dogs 
•\s regards aluminium m man it ma\ or ma\ not occur in the blood if present, 
the amount is small, the maximum found being 0 21 mg per hundred cubic cen- 
timeters The aluminium content of indnidual specimens ^anes from time to time 
within narrow limits After a diet rich m aluminium there maj be a definite 
increase but this at times is lacking On diets poor in alummium, there is ne\er 
an increase while a decrease in these circumstances is the rule Alummium is 
occasionalh found in human urine m small amounts, and these tend to increase 
after the ingestion of alummium-nch foods But e\en with these it does not 
exceed 0 5 mg in twenU^-four hours As regards the content of alummium in 
human tissues, amounts found in the li\er ranged from 017 to 117 mg per 
hundred grams , m the kidnei , from 0 13 to 0 87 mg There appeared to be a 
geographical relationship here, presumablj to be ascribed to ein ironraental cir- 
cumstances (food or water) There appeared to be increased storage wnth adi'anc- 
ing age, the highest content in the Iner was found, in one case, to be associated 
with fatt 3 change in this organ The report includes the results of anabses of 
a number of foods No relationship could be established between the botanical 
grouping of \egetable foods and their aluminium content, the amounts found 
were sufficient to be significant As regards the lethal effects of alummium, a 
single lethal dose for rats consisted of from 7 to 8 Gm of aluminium chloride 


per kilogram Comparable lethal doses were found for the guinea-pig and rabbit 
Sjmptoms of intoxication came on gradualh — loss of appetite, tollowed by 
letharg 3 and depression Autops 3 obser\ations consisted of general visceral con- 
gestion degeneratne changes of the Iner, in rabbits accompanied b 3 ' what apjieared 
to be peripheral lobular necrosis, gastric distention, with swelling of the mucosa 
and minute areas of hemorrhage, and the occasional presence of shallow' intes- 


tinal ulcers 


H E Eggers 


Plxsmv Phosphatase ix Osteitis Deform xxs \xd ix Other Diseases of 
Bo-xe H D Kai, Brit J Exper Path 10 253, 1929 

Lesions oi tlie bone iinolving a large portion of the skeleton are accompanied 
b\ a rise in the amount of phosphatase in the plasma In osteitis deformans and 
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osteitis fibrosa, this increase may be large, from four to twenty or more times 


the normal 


Author’s Summart 


The Indirect Reaction for Bilirubin in Obstructive Jaundice L 
Hollos, Kim Wchnschr 8 1455, 1929 

A. discussion of the intei pretation of the direct and indirect van den Bergh 
reactions of the blood serum precedes a report of a patient with obstructive jaun- 
dice whose serums gave only the indirect test for bilirubin These qualitative 
tests for bilirubin, therefore, are not differential as regards the origin of the 
jaundice Edwin F Hirsch 


Disturbances or F \t Resorption in Cirrhosis or the Li\er \nd Other 
Disevses H Wendt Kim Wchnschr 8 1566, 1929 

The observation of Burger and Habs that in patients with cirrhosis of the 
liver four hours aftei peroral administration of 100 Gm of olive oil and 5 Gm 
of cholesterol there is no lipemia, which in health alwavs occurs is confirmed 
Similar disturbances ot fat resorption were noted with carcinoma, pericarditis, 
peritoneal tuberculosis and ani 3 loidosis Stasis m the portal system is the cause 
of this disturbance of fat absorption Author’s Slmm.r^ (in part) 

The K Content or Pus and Exudates and Its Relation to Inelamma- 
T0R\ P\IN C Hvbler, Klin Wchnschr 8 1569, 1929 

The potassium content of pus and exudates increases with the inflammation 
Serous exudates with a reaction corresponding to that of the blood serum have 
a potassium content not greatei than that of normal serum Serofibrinous and 
seropurulent exudates hate as much as one and a half times the normal potas- 
sium content Purulent exudates have as much as from 5 13 to 205 mg per cent 
potassium, and m all of these exudates the potassium content parallels the seterity 
of the inflammation and the degree of acidity The increase in potassium is 
ascribed to the extensne destruction of the cells, from which potassium passes 
into the exudate Further in the origin of the pain with inflammation potassium 
IS an essential component W ith serofibrinous and seropurulent exudates the 
reaction and osmotic tension of which are in the range that does not provoke 
pain, potassium is the onlj cause of inflammatory pain With acute purulent 
exudates is the added factor of the high aciditjN and this component is coupled 
vith the increase in potassium m provoking pain Author’s Summarv 

The Effect of Hormones in the Sugar Distribution and Cell Perme- 
vbilitv of Animais R Siegel, Klin Wchnschr 9 1655, 1929 

Under physiologic conditions insulin furthers the localization of sugars and 
the glycogen fixation in the liver In the muscle tissues it increases the penetra- 
bilitj"^ of sugar and increases its sjmthesis to glj'cogen with a coincident oxidation 
of a small fraction Epinephrine in smallest concentrations under phj'Siologic 
conditions acts in the liver in the same way as insulin, namely, glycogen fixing 
In the jrenpherj’^ of the bodv it is its antagonist so far as it hinders the transfer 
of sugar from the blood into the muscle With glycogen depletion of the liver, 
epinephrine stimulates the ne%v formation of liver glycogen bj-^ increasing the 
tormation of lactic acid from muscle glj'cogen Epinephrine has almost no effect 
on the oxidative destruction of carboh 3 'drates Only with abnormallv high con- 
centrations (shock, experiment) does epinephrine act in the opposite way, that 
IS, breaking down glycogen into sugar through stimulating the S3mpathetic end- 
ings in the liver Thyroxin in the liver is the real antagonist of insulin and 
ephinephnne, while m the periphery of the body th 3 roxin has no effects 

Author’s Summary 
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The Transeortation or Caiciem irom ifoTiiLR to Chud amj Cai ciri- 

CATIONS IN THE Pi AGENT \ A SCHOMG, ZtSCllP 1 Gcburtsl) U GmItIv 

94 451, 1928 


Fresh placental tissue was left for twent\-four hours in a saturated solution 
of ammonium oxalate, to which a few drops of toluene were added, and put into 
an icebox The tissue was then transferred into a solution consisting- of equal 
parts of a 10 per cent solution of formaldclnde and satuiated ammonium oxalate 
solution Paraffin sections were made and examined under the polariscope Cal- 
cium granules appear in the mIIi of from 3 to 6 months placentas This calcium 
IS transport calcium destined for the child The inorjihologic obser\ations and 
the chemical meestigations pro\e that the resorption of calcium b\ the placenta 
IS due to the functional activitj of the chorionic epithelium The basement mem- 
brane of the epithelium acts as a seinipermeable membrane The calcium diffuses 
from the stroma of the iilli through the delicate fetal endothelium into the blood 
Calcium incrustations of the m iturc pHccnta do not possess significance for the 

fetal life ,, 

\\ C IIlutr 


Microbiology and Parasitology 

Blood Clitures Aitlr Toxsii r lctomi M I Rtnix, I M Ersti ix and 
M \\ ERXLR, A,ni J Dis Child 38 726, 1929 

Blood cultures w'crc taken iroin sc\ent\ -eight selected jiatients following ton- 
sillectome -Ml patients showed eiidences of recent infections of the throat 
Positne cultures were not obtained in .am case 

Althors' Semmari 


The IxEECTniTi oi Isolated Ixeiusiox Bodies oi Tow i -Pox C Ee’glxl 
tVooDRLEF and Erxlst \V Goodi \stere. Am J Path 5 1, 1929 

The inclusion bodi of fowl-pox is composed of hundreds of minute bodies 
enclosed in a fatt} capsule The Inperplastic epithelium of the lesion oi fowl-pox 
when subjected to trvptic digestion, liberates the intact inclusion bodies, wdnle the 
epithelial cells undergo complete digestion A single inclusion bod\, when washed 
wath saline solution and inoculated into the skin ot a hen, produced the topical 
lesion of fowl-pox containing the characteristic inclusions The fluid in which the 
inclusion bods is finalh' suspended is innocuous The inclusion bodies of fowl-pox 
are interpreted as being true virus bodies, i e , ininiile colonies of the etiologie 
agent of the disease The proliferation of the \irus is according!) largeh if not 
entireh, intracellular Aethors Semmvrx 


A Studx of Axiebi\sis ix Xew A'ork Cit^ Loeis F Bisiior and Loeis 
F Bishop, Jr , Am J Trop Alcd 9 297, 1929 

From this stud) of amebiasis occurring endemicalh m New A'ork Cit^, we 
were able to conclude that its frequenc) is probabh greater than is commonh 
supposed We w'ere able to reach no conclusions as to the epidemiolog\ of these 
endemic cases from our studi , but we believe that a great deal more attention 
should be paid to the diagnosis of carriers of Lndanicba Iwitolytica Alorc atten- 
tion should be paid to the technic of microscopic examination of the feces m 
New York Cit) than has been done in the past Aeihors’ SuMAmRa 


Bacillus Cai mettl-Geerix (B C G) S A Pltroff, Arnold Branch and 
William Steexken, Jr , Am Rev Tuberc 19 9, 1929 

The BCG organism m undissociated form is not Aer\ virulent for guinea- 
pigs and rabbits Progressiv'c tuberculosis occurs rareh, but it does occur There 
IS still Ignorance in regard to the complete life cvcle of the tubercle bacillus 
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BCG can probablj'^ be kept at a low level of virulence bj^ cultivating it on 
glvcerol-bile-potato medium but if it is to be used as a vaccine, one must bear m 
mind that the human bodv is not to be compared with gljxerol-bile-potato as a 
medium for its continued \iabihty and development It cannot be predicted what 
ma}^ happen if B C G is implanted in the human bod}' and if it is accidentally 
carried from human being to human being, or what transformations of it may 
occur There are indications that the avirulent R (lOugh) organisms maj be 
transformed into tiie more Airulent S (smooth) ones bj cultuation of the former 
on a medium containing their antiserum From studies on more than 250 gaiinea- 
pigs and rabbits, it is belieied that the use of B C G in prophylactic immunization 
ma\ be a dangerous procedure j 


Ihe Isoiation or the Tubercie Bacileus i rom Spetem kloTi AIalkani, 
Am Rev Tuberc 19 47, 1929 

Neithei brilliant green, malachite green, gentian Molet with basic fuchsin, with 
or without sodium ncmoleate, noi thjmol m \arious concentrations, incorporated 
in the gljcerol-egg medium, inhibits the growth of some of the contaminating 
micro-organisms (when planted m pure cultures) commonlv present during the 
isolation and cultivation of the tubercle bacillus A sediment of sputum digested 
with sodium hjdroxide can be approximatelj neutralized b^ adding a few drops of 
normal hydiochlonc acid Accurate neutralization does not jield a higher per- 
centage of grow'ths Hence, an indicator is not necessarv Such a procedure may 
decrease the incidence of contamination, but a strict bacteriologic technic is essential 
Acid digestion may preient the growth of tubercle bacilli from one sputum, while 
alkaline digestion pre\cnts it from other sputums Perhaps this can be ev-plamed 
m the light of recent studies on the dissociation of the tubercle bacillus It seems 
that in order to get a constantly high percentage of primary isolations of tubercle 
bacilli from sputum, both methods of digestion and more than one medium should 
be employed H j Corper 

Maduromvcosis K L Peestow, Arch Dermat & Syph 20 642 1929 

Jiladuromycosis (A^pci gillit^ itididatis) involving the head and forearm of a 
white girl aged 19 years and a native of New' York, is reported The lesions 
healed under treatment Cochems 


Streptococcal Puerpervl Im'ection John W Herris and J How'ard 
Brow'N, Bull Johns Hopkins Hosp 44 1, 1929 

Of 113 cases of streptococcal puerperal infection, 67 per cent show'ed strepto- 
cocci of various varieties in the uterine cavity Infection with aerobic, beta- 
hemoljtic streptococci is almost always exogenous, while infection w’lth gamma, 
nonhemolytic streptococci, in many cases is probably endogenous Aerobic and 
anaerobic streptococci were found w'lth equal frequenej' Almost one half of the 
aerobic streptococci w'ere of the beta-hemolytic varietj, and of these most w'ere 
of the pjogenes group Relativel}' few' manmte-fermentmg streptococci w'ere 
encountered 

BeCTERIAL CALORIMEaRV I GENERAL CoNSIDERETIONS DESCRIPTION OF 
Difeerentiel Microcelorimeter Stanhope Beene-Jones, J Bact 
17 lOS, 1929 

This paper describes modifications of the differential microcalonmeter of A V 
Hill EE’hich adapt it to study of the heat produced b> growing bacteria The 
chief changes are the addition of an inner vessel tliat can be filled Evith the required 
amount of culture fluid and sterilized Other minor changes permit the insertion 
of the thermocouples w'lthout contaminating the mediums, mechanical stirring m 
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place of stirring by air bubbles, and the insertion of a tube for the introduction 
of the inoculum and the withdrawal of small samples Data obtained from 
calibrations show that the apparatus is suflicienth’- sensitne and accurate to measure 
the production of approximately 6 gram calorics per hour w ith an error of ± 1 88 
per cent and tlie liberation of 23 68 Gram calories per hour with an error of 
±: 3 33 per cent m a vessel and fluid having a heat capacity equivalent to 125 cc 
of water The production of heat by cultures of bacteria is within these limits 
in most of the mediums emplo>ed, and it is estimated that the error in the measure- 
ments within this range is approximateh' ± 3 per cent 

Author’s Summary 

Bacterial Calorimetra II Rliationship or Heat PROoEcnox to Phasis 
OF Growth or Bacteria Stanhope Baane-Joxes and Henrietta S 
Rhees, J Bact 17 123, 1929 

By means of simultaneous observations of the production of heat bv bacteria 
and enumeration of the organisms in the culture, it is possible to correlate the curACS 
of growdh with the curves of liberation of heat A combination of such obseri'a- 
tions with obsen'ations of the morphologic changes and other life-phases of bacteria 
3 ields some information as to the metabolic activities of a culture at various periods 
By the use of Buchanan’s formula, the rate of the production of heat bv a single 
bacterial cell can be calculated, and the observed values agree closelv with those 
derived by this calculation Changes in the rate of the production of heat are 
related to changes in the rate of the growth of bacteria Young bactciial cells 
produce more heat per cell than older ones After about the fifth hour of growth, 
the production of heat reaches a low Icv'cl and remains constant, suggesting the 
existence of a basal metabolic rate during that period 

Authors’ Summara 

The Submaxillara Virus of Guinea-Pigs Gordon H Scott, J Exper 
Med 49 229, 1929 

The development in the submaxillarv glands of guinca-pigs of intranuclear 
inclusions traceable to submaxillary virus can be vvliollv suppressed bv ligation 
of the gland ducts Inclusions appear in far greater numbers m glands stimulated 
with pilocarpine than in ordinar} spontaneous and induced infections 

Author’s Sumaiara 

The Reversion or R to S Pneumococci Hobart A Reimann, J Exper 
Med 49 237, 1929 

A study w'as made of the behavior of strains of pneumococci of the R form 
under various experimental conditions It w’as found that daughter colonies fre- 
quently appeared among pneumococci of the R form and in some instances tended 
to replace those of the typical R form The daughter strain produced colonies 
with shiny surfaces, which were morphologicallv indistinguishable from colonies 
of genuine S pneumococci, although in characteristics, the bacteria comprising 
them conformed to the R varietj Both R and daughter forms that had resided 
for long periods of time in vivo were converted into virulent forms Strains 
of R pneumococci which seemed irreversible vv^ere apparentlj converted into strains 
of S form bv app^ung the methods of Griffith A general consideration of the 
information deriv^ed during the recent experimental studies indicates that the virulent 
S form mav' dissociate into the R form in viv'o, that pneumococci of the R form 
may occasionally be found in the sputum of patients with pneumonia and also 
may reside or he dormant in vivo for a considerable period of time It has been 
shown that under favorable circumstances the R form may spontaneouslv revert 
to the original S form or bj^ special methods mav even transform into an S form 
of another tvpe Author’s Summaka 
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Pm:lmococcus AtjTOL\sis W\lther F Goebel and Os^^ALD T A\er\, 
T Exper iled 49 267, 1929 

Autohsis ot pneumococci is accompanied bj proteolysis, which results in an 
increase in amino and noncoagulable nitrogen Autohsis of pneumococci is accom- 
panied b\ hpohsis during ^\hlch there is a liberation of ether-soluble fatty acids 
When extracts containing the actnc intracellular enzMnes are added to heat- 
killed pneumococci, hsis of the cells occurs and there is an increase in the non- 
coagulable and ammo nitrogen, comparable to the changes accompanj mg spontaneous 
autohsis When extracts containing the actne intracellular enz 3 mes are added 
to emulsions ot the alcohol-soluble lipoids extracted from pneumococci, an increase 
in the ether-soluble fattj acid occurs Sodium desoxj cholate in excess inhibits 
the action of pneumococcus protease it does not inhibit the action of pneumococcus 
lipase When suspensions of pneumococci are cooled to 0 C , a temperature at 
A\hich the rate of the action of enzjmes is greath retarded the organisms go 
into solution rapidh 3\hen sodium desox\ cholate is added but this process is not 
accompanied bj hpohsis or proteohsis It does not seem probable therefore, that 
the “bile ’ solution of pneumococci is identical w ith the phenomenon of autoh sis 
as ordinarih understood and measured The relation of the action of enzimes to 
antigenic dissociation is discussed Althors’ Summary 


A Fat^l Ixfection of Chicks Dlc to B\cilli or the P\r\t\phoid B 
Group Philip R Edw \rds J Infect Dis 45 191, 1929 

An epizootic ot chicks has been obser\ed m which the mortaht\ w'as approxi- 
mateh 25 per cent Two organisms of the paraUphoid B group, Bactcninii 
aertryckc and Bactoium aiiatum were isolated from the chicks examined 

Author’s Summary 

B'tcTERiA Isolated from Ixfectioxs or the Nasal Cavities and Middle 
Ear of Rats Deprived of Vitamin A R G Turner, J Intect Dis 
45 208, 1929 

A fatal septicemia ma\ be produced m rabbits bA organisms isolated from the 
suppurations of the uppei respiraton tract and middle ear of albino rats suffering 
from lack of vitamin A These organisms appear as gram-negative cocci b) 
their morphologA and bj their fermentatne powers Apparenth their jxiisonous 
effect IS produced bA an endotoxin and not bA a toxic substance secreted bj the 
organism The toxicitj for rabbits of gram-positn e organisms (Staphylococcus 
aitieus) found in the same rats compares faAorablj AAith the toxicity of knoAAn 
strains of Staplivlococcus aiociis Organisms classified as Friedlander-hke, except 
for one indol-producmg strain, appear to be aAirulent 

Author’s Suaimara 

Carbohadrate Feraiextatiox Nitrogexols Metabolism and Catalase 
Production ba Variants of Bacillus Axthracis W J Nungester, 
J Infect Dis 45 214, 1929 

ScAen coloiiA Aariants of a stock strain of Bacillus aiifliiacts, the tAA'o Pasteur 
Aaccine cultures and a recenth isolated strain of the anthrax bacillus A\ere studied 
as to their carbohAdrate fermentation, nitrogenous metabolism and catalase pro- 
duction All strains produced acid from glucose, IcAmlose, saccharose, maltose 
and dextrin and failed to ferment ghcerol lactose galactose, raffinose, mannitol 
and inulin Quantitatne differences existed betAAeen the Aarious strains in their 
proteohtic actnitA as eAidenced bA ammonia formation These differences could 
not be correlated AAith Aurulence Quantitatne differences likeAAise existed betAAeen 
the Aarious strains in their abilitA to decompose liAdrogen peroxide These differ- 
ences could not be correlated AAith the Aurulcnce of the strain or AAith its pro- 
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teolvtic activitj" Thus while no differences were noted among the \arious 
cultures of B antlvacf; studied with respect to their abiliU to ferment \arious 
carbohydrates, the limits of tlie ammonia and catalase jiroduction by the cultures 


studied were wider 


Authors Summar\ 


Dissociation or Diplococcls from !Miasiis Riiii TcNMCiirr, J Infect 
Dis 45 235, 1929 


As a result of aging strains of measles diplococci, two additional culture types 
haye been obtained The original colon} is i small, smooth colon} yyith ,i yyide 
green zone (small S) , the first yariant is a large, smooth, less green colon} y\ith 
a narroyv zone of partial hemolysis (laige S) , these two colonies m ascites plain 
agar are clear and smooth y\ith regular edges, the second yariant is a large, 
smooth, moist, slightly gieen colon} yyith no hemohsis and is smooth, opaque and 
slightly granular on ascites agar (large SR) All forms are gram-positne Ihe 
original coccus is small, round or slightl} elongated in pairs or chains, tlie first 
and second yananls are large, round in pairs and chimps, tlic second yariant 
often shoyving a capsule 1 lie original small S culture docs not ferment salicin 
the tyyo y-ariants ferment sahem The three culture types yar} in their phago- 
C}tabiht}, the original type is phagocytable, the first yariant more so and the 
second yariant generally' not phagocy'table Tlie small S type (Duyal-Hibbard) 
noyv produces no substance toxic for paramccia, the large S t}pe is slightl} toxic 
and the large SR is yer} toxic for paramecia The toxin from the large S t}pe 
IS partially neutralized by antimcasles-diplococcus goat serum and the serum of 
patients coinalescing iroin measles the toxin from the large SR hpe is neutral- 
ized by neither By transplanting the three t}pes tyyentv-one times m amcrobic 
blood agar cultures at 36 C , the small S ty pe remained the same , the large S 
colonies yycre changed to SR, and (he large SR to large S colonies, but small S 
colonies appear in neither the large S nor the large SR cultures By transplant- 
ing the large S and the large SR cultures frcqucntl} m dextrose broth at room 
temperature or at 36 C , the large S could be changed to large SR and SR to 
large S colonies, but only aftei tyycnty-five transfers in dextrose broth at room 
temperature did the large S t}pe reyert to the small, smooth colon} yyith a yyidc 


green zone (small S) 


\uTnoRS Suyiyi\Ry 


Use of PyRASinciA roK Stuomnc Toxic SuiisiAxcrs ix Urine Ruth 
T uxMCLirr, J Infect Dis 45 244, 1929 

The results of these experiments indicate that urine from patients yyith scarlet 
feyer in the acute stage generally contains a toxic substance yy'hich kills para- 
mecia and that this action is neutralized b} scarlet feyer antitoxin, but not by 
diphtheria antitoxin A toxin substance is rare!} found in the urine of patients 
after the administration of scarlet fey'er mtitoxin and does not appear to be 
present during convalescence A substance toxic for paramecia yvhich could be 
neutralized by diphtheria antitoxin yyas rareh found in urine from diphtheria 
patients A toxin neutralized by scarlet fey'er antitoxin yyas obsery'ed once in a 
diphtheria patient yvhose throat contained hemohtic streptococci Urine from 
patients yvith measles shoyyed no toxic substance yyhich could be neutralized by 
scarlet feyer antitoxin, anti-measks-diplococcus goat serum normal goat serum 
or b} serum from patients conyalescmg from measles 

Author’s SuMMARy 


The Nature or BycTrRiAU Resistance to Bacteriophage F Af Burnet, 
J Path & Bact 32 349, 1929 

Tyyo bacteriophage resistant strains ha\e been produced m yyhich no change 
of phase (S or R) from the parent culture has occurred These resistant variants 
are serologically ident’cal yvith their parent strains AA ith resistance there is an 
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associated inability to adsorb the phage concerned with retention of the power 
to. adsorb specificallj phages that are still active against the strain 

Author’s. Summ\r\ 

Arimu Strains or Hai Moi MIC Streptococci J Smith,} Path & Pact 

32 401, 1929 

A detailed studi of the cultural chai actcnstics of a numbci of strains of 
hemohtic streptococci isolated from cows, horses and guinea-pigs has not showm 
a possible method of differentiating animal from human strains The exotoxm 
produced bv certain stiains obtained from cows ind horses appears to be identical 
with the exotoxm obtained from human stiains Author’s Summara 

Aiscuiix Fermlntation and Haemoiasis ha Entirococci C \Yeatiier- 

VEE and J H Diacr J Path & Pact 32 413, 1929 

The abilitA to split csculm in bilc-contanimg mediums is a property of the 
enterococci This pioperty is slightlv more wideh distributed in the enterococcus- 
streptococcus group than is therinoiesistancc which must thcretore be regarded 
as a somewhat more specific cntciion of enterococci True hemolvtic stieptococci 
occur in the stools, but are not common The enterococcus is Upicalb' a non- 
hemohtic organism, some strains when freshh isolated, show pseudohemoh sis 
under suitable circumstances Authors’ Suaiai vra 

The Sic.MriCANCE or Coccai Organisais in Ewlriailntm Poiiomaeiitis 

R W Fmrbrother, T Path Pact 32 435, 1929 

Cocci haAC been isolated infrcquentlA from tissues of monkcAS during the 
different stages of tlic disease e\pcriincntal pohomvchtis Similar cocci hare 
also been isolated iroin health} animals, and from animals suffering from other 
conditions CcrtTin properties of the cocci hate been considered These cocci 
haAC been found to hate no etiologic relationship to the disease The cocci aic 
members of the group of air iniciococci and occut as an -borne contaminants 
although under certain circumstances thcA mar be found as terminal niA'adeis, 
arising piobabh Horn the nasophai.Mix Ylthors Slmmara 

The Histologa or Expirimextal Poeioma ei itis E Y eston Hurst, T 

Path & Pact 32 457 1929 

PolioniAclitis IS an mflammatoi \ disease of the whole nerious srstein with 
especial im olvement of the antenoi horn cells , there is at present no reason 
forthcoming for this peculiar distribution of the most severe lesions 1 he neri e 
cells aie pnmanlA affected bi the mi us, and their degeneration is not attributable 
to the accompaming interstitial inflammation The cellular icaction is described 
m detail, and the role pla}ed be poh morphonucleai leukocrtes and b} the miciog- 
lia emphasized the larious stages of eA'olution of the latter coi respond to the 
“poh blasts, ‘elongated glial cells,’ etc. of the older authois Meningitis is not 
a necessar} feature of the disease and is often not marked m the earh stages 
Hie hemorrhages seen with some frequeiiCA lesnlt, at least in some cases, from 
slight trauma at autops} to the greath congested icssels 

Author’s Sumai ara 

Bacterioeocic Studies or the Uterixl Caaita or Pregnanca Friediiei ai 
Isbruch, Arch f Gynak 135 108, 1928 

Isbruchs conclusions Avere based on bactei lologic studies of tAventi'-four women 
m pregnancies ranging from earh to full term and six dogs at lull term the 
Aoung ot which were delivered through abdominal incisions Cultures Avere made 
from the aniniotic waters and from sections of placenta and decidua The author 
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found that the uterine cavit} was sterile during pregnancy However, he stated 
that after prolonged labor and after a long period of ruptured membranes, tlie 
uterine cavity did contain organisms that extended upward from the vagina The 
author conceded also that oiganisms, pathogenic or potential^ so, might be found 
in the uterine cavity wnth relatneh short labor or w'lth recenth ruptured mem- 
branes These organisms, howc^er, did not alwajs call forth a reaction on the 
part of the patient Isbruch did not believe that there is a latent endometritis 

A J Kobak 


The Ixhibitive vxd DtSTRLcrjAi Actions or riir Amiixl D\es H 
Studemaxn, Arch f Ophth 122 572, 1929 


This im estigation follows up the prewar work of Romer Gebb and Lohlein 
on the action of aniline djes on germs which are pathogenic for the e\e, used 
during the w'ar in surgical procedures b\ E Hoffmann The author’s object is 
to ainplif} the results alrcuh obtained b\ including organisms not heretofore 
subjected to this test The more actuc onK of the basic decs were used bril- 
liant green, iodine green gentian eiolet, Hoffmann’s violet, malachite green, 
methjlene eiolet, metlijd green, saffron T, methylene blue (metlnlthionine chloride, 
U S P ), methyl violet, as well ns the Greifswald mixture In a test for the puritj 
of the indnidual dses, brilliant green, malachite green and methjlene blue ranked 
first The remainder contained narjing amounts of dextrin, especiallv gentian niolet, 
w'hich, howener, would not affect their action on the eje in this regard the 
combination w'lth zinc chloride in the c.isc of nietlnl green should rather be 
considered The effect of these d\cs (m \ irious concentrations) was tested on 
three strains each of BactHttf tvpUows Bacilhi^ colt and the anthrax bacillus, 
and on tw'o strains each of Koch-Weeks’ bacillus and one each of BactUus dtph- 
fhcttac and BactUus pyoc\a tetts all of them in Mtro, the maximum period of 
exposure was twentj minutes Two strains of BactUus attlhtacts onlj were tested 
on w'hite mice 

Malachite green and brilliant green ha\e the strongest effect on the growth 
of B tvphosus, B colt and B p\oc\aitctts strains, for the last-named they alone 
are effective The Koch-Weeks strains were unaffected b^ am of the djes 
For B dtplithct tac malachite green gentian Molet, methjl Molet, Greifswald 
mixture, brilliant green, Hoffmann aiolet, metlnlcnc Molct metlnlcne blue and 
saffron T w’ere effective, in the order giaen, for B a)tlltiact\ brilliant green, 
malachite green, gentian Molet, mcthjd Molet, Greifswald mixture Hoffmann 
violet, methjlene violet, saffron T, mcthjl green, and for streptothrix strains 
malachite green, Greifswald mixture, brilliant green, methjlene -violet, gentian 
\iolet, methvl violet and Hoffmann violet Of aspergillus, dtpet gtlltts tttqet 
vv^as most affected and that bv the Greifswald mixture, methjl violet, gentian 
violet, Hoffmann violet, methvdene violet, malachite green, brilliant green and 
methjl green, in the order named Aspcrqtllti<; ftitittgaltis was next, affected bj 
methjd violet, the Greifswald mixture, gentian violet, malachme green, brilliant 
green, methjdene violet and methvl green Atpit gtllttt flavtis was destrojed bj 
none of the djes After fortv -eight hours everj one of the dves in even the 
lowest concentration used dcstrov'ed the anthrax bacillus The results obtained 
from experimentation on white mice, using anthrax strains, make it seem justi- 
fiable to emploj^ brilliant green, for example, in anthrax diseases of the lids, or, 
if toxic effects must be avoided, the next most effective dje for anthrax is 
gentian v'lolet Hoffmann vnolet and gentian violet m concentration of 1 50 
were nontoxic for all animals, all the other djes in this concentration and the 


undiluted Greifswald mixture were toxic 


Charles Weiss 


Tuberculous Re-Ixeectioxs or the Llxg L Aschofe, Kim Wchnschr 
8 1, 1929 

Bj re-infection of the lung is understood everj’ new tuberculous infection 
from some extrapulmonic focus vv’hether hematogenous or aerogenous All isolated 
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reinfections start, according to their pathologic anatom}, with a stimulus pro- 
ductive of exudation, from vhich, as a rule, with marked resorption of the exudate, 
the scar stage (cartilagenous pleural scars, subpleural scars, intrapulmonic scars 
with or without caseocalcareous deposits) develops According to the statistics 
of all pathologists, most of the reinfections heal To such reinfections belong 
also thickenings m the pleural bmiph nodes Circumscribed indurations of the 
pleura and lungs, with few exceptions, are to be considered as specific tuberculous 
scars AH these small scars taken into account mean that the area of reinfection 
in the adult is as large as primary infection (90 per cent) 

Author’s Summary 

The Trvxsmissiox of B Muris Ratti to White Mice V Schilling, 
Kim Wchnschr 8 55, 1929 

The infection of the rats with BaitoncIIa extended over a long period Infec- 
tion of the histiocyte giant cells of the bone-marrow and the production of 
methemoglobm wuthin the bodj w'ere demonstrated Transmission of the infection 
occurred wuth eight of thirteen mice to a slight degree, and with all of eleven 
splenectomized mice to a marked degree All mice developed the disease after 
splenectomy Only the splenectomized mice died The influence of the spleen 
in susceptibihti w^as unquestionable Author’s Summary 


The Time of the Pexetrvtiox of Tubercle Bacilli into the Regional 
Lymph Gl\nds axd Blood Stream of Guinea-Pigs After Cutaneous 
Inoculation H !Ma.rtenstein, Klin Wchnschr 8 159, 1929 


In experimental tuberculosis of the guinea-pig (infective dose 0 01 mg), the 
tubercle bacilli penetrated at once into the regional l}'mph glands following inocula- 
tion into scarified skin, and somewhat more slowly, that is, w’lthin from 1 to 2 
hours, following intradermal inoculation Tubercle bacilli were not demonstrated 
in the heart’s blood Author’s Summary 


Avian Tuberculosis in AIan E Low^enstein, Med Klin 24 1782, 1928 

In man, avian tuberculosis begins as a sepsis with fever that may last a long 
time Later, foci develop in the marrow, kidneys, skin and spleen The diagnosis 
depends on the demonstration of the avian bacillus Infected persons react to the 
avian tuberculin, wLile patients with mammalian tuberculosis do not 


The Yellow^ Fever Spirochete or Noguchi in Human Tissues (African 
Yellow Fever W H Hoffmann and F Jahnel, Munchen med Wchn- 
schr 75 2131, 1928 


In preparations of the luer, kidneys, lungs, heart and stomach, stained accord- 
ing to the old and the newr methods of Levaditi, structures resembling Leptospua 
were not found Authors’ Summary 


Glanders-Like Paemia in a Breast-Fed New-Born Child Alfred Plaut, 
^^lrchow’S Arch f path Anat 270 672, 1929 

A normally delivered, mature infant of a healthy primipara became sick at the 
end of the first w^eek The temperature was 104 F , with green liquid stools, 
sw'elhng of the abdomen and finally vomiting Death occurred on the eighteenth 
daj of life The liver and spleen were found studded with irregularly distributed, 
spherical, w’ell outlined, j'ellowish-green foci, averaging in size between that of a 
nee grain and that of a pepper seed One such focus w^as found in one kidnev, 
and larger, less regular nodules in a lung, confluent foci diffusely involved the 
cecum and appendix , necrosing colitis was found in the colon ascendens , there 
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was cliftuse serofibrinous peritonitis and plcmitis the abdominal Ijmph nodes 
w'cre parti}' supplanted b}' such foci , the lymph nodes at the jiorta hcpatis w’cre 
intact, the umbilical vessels w’eie partly thrombosed, but otheruuse were unchanged 
The microscopic examination showed necroses with thick masses of bacilli at the 
periphery The bacilli were gram-negative, short, straight or banana-shaped and 
resistant to any staining, onl} the poles and the peripher} tikmg the strain well 
Their dense, inextricable masses closel} imitated nncclium They filled the blood 
■vessels The reaction of the tissue surrounding the foci extended through a 
narrow' zone onlv The diffuse colitis w'as the result of confluent hematogenous 
foci The foci m the lung w’erc larger and less regular in shape, the bronchi 
w'ere secondarih affected The thymus and suprarenal glands were small The 
skull and the organs of the neck were not cxamiiiLd 

Cultures from heart blood, exudates and spleen Melded Bactoium colt, non- 
pathogenic for guinea-pigs (fed and injected) The colon bacillus was not identical 
with the organism m the lesions Incubation of a piece from Incr in broth for 
ten hours did not lead to an increase in the numbci of bacilli within the tissue 
The source of the infection, the point of its ciitn and the character of the 


organism are unknown The mam scat of infection was the colon Four photo- 


graphs demonstrate the similaiitv with glanders 


»\i nu-D PlatjT 


Is THE PlvODLCTION OF PaTHOGIXIC PROITKTILS IX SAl’KOI'im IC STVPinilO- 
cocci PossiuLL in Meaxs or Gi issl’s Method' B Ki mki s, Ztschr l 
Hsg u Infektionskrankh 109 354, 1928 


Kemkes was unable to transform saprophitic staplnlococci into pathogenic 
forms b} means of Gcissc s method, which consists m lepcatcd passage of the 
nonpathogemc staplnlococci m collodium sacs through the peritoneal cavities ol 


rabbits 


\V Ophuls 


Pancreas \xd B \cterioph \cic Actiox E Klh xi iu m.lr, Ztschr f Immuni- 
tatsforsch u exper Therap 56 32, 1928 

Bacteriophages arc normalh never piescnt in sterile organs (inncreas of hog 
and thymus of calf) Bacteriophages can be regularh obtained from nonsterilc 
organs of slaughtered animals Bacteriophages are ubiciuitous m slaughterhouses 
owing to contamination with intestinal contents Bactcriopiiages can be demon- 
strated in the small intestine m 50 per cent of the hogs slaughteied Sterile, raw, 
chopped pancreatic tissue added to bacteriophagc-contammg bouillon cultures hastens 
considerabh the production of bacteriophages Tlnmus acts m a similar manner 
Blood tissue has a lessened effect The causative mechanism is unknown, it does 
not depend on the specific pancreatic ferments nor on the action of bacteria 
cultured from nonsterile glands The optimal method -of producing bacteriophages 
IS as follows A dilution of nonsterilc intestinal content in bouillon is seeded 
w'lth a large amount of a Ijso-sensitivc strain after the addition of raw pancieas 
or thv mus After incubation at 37 C , the culture is filtered through Chamberkmd 
filters and tested for the htic substance with the strain used 

Wii LiAAi C Hueper 


Experiments ox the Fiitrarif Elements of the Tuhercuiosis Virus 
F Kelier and R Wfthmar, Ztschr f Tuberk 54 22, 1929 

Pure broth cultures of tubercle bacilli and bacilhfeious sputums were filtered 
through Chamberland filters Ls and Li In spite of careful search, no acid-fast 
elements were ever detected in these filtrates their cultures on optimal mediums 
remained sterile In a numbei of series, 154 guinea-pigs were inoculated with 
not less than 10 cc of these filtrates, either subcutaneousl} or intraperitoneally 
Six of the 154 animals given injections yielded positive results Three guinea- 
pigs dev'cloped a tvpical tuberculosis, two a stnetiv localized lesion, and con- 
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tamed acid-fast rods m an enlarged gland, which on inoculation into two guinea- 
pigs produced tvpical tuberculosis Five animals showed a moderately positive 
mtracutaneous tuberculin reaction, but the> showed no lesions at autopsy Search 
for acid-fast elements m the Ijmph glands of injected animals was unsuccessful, 
with the exception of the six animals mentioned It is concluded that the six 
positive results were caused bj some few individual bacteria of decreased viru- 
lence having passed the filter, accidentally as it were The control of the retentive 
power of bacterial filters by other bacterial strains (which was employed in these 
experiments) is unreliable The positive results do not prove the existence of 
a “filtrable virus” If it existed, it should be possible to demonstrate its presence 
regularly or at least much more frequentlv Pixxer 


Immunology 

Hvpersexsitivexess to Diphtheria Bacieli J M Neill, W L Fleming 
and A L Harris, Am J Hyg 10 1, 1929 

The paper presented two examples of the range of reacting specificity on the 
immediate skin reaction type of hj'persensitiveness to the diphtheria-diphtheroid 
group of bacteria Persons reactive with diphtheria bacilli were also reactiv'e 
with many nontoxicogenic diphtheroids of diverse origin and of different fer- 
mentative properties These examples showed that the reacting range of hvper- 
sensitiveness of a person can embrace a wide variety of strains of the 
diphthena-diphtheroid group It is probable that the subjects had been sensitized 
by one kind of bacteria and that the responses to the other strains were due to 
the immunologic relationship (not identity) to the sensitizing strain, i e, that 
the hypersensitive reactions, while not strain-specific, were immunologically spe- 
cific and dependent on similar group antigens among the different diphtheroids 
The results suggest that hypersensitive reactions may be given to the subse- 
quent injection of diphtheria bacterial material bv persons previously sensitized 
against certain diphtheroids , conversely that hj persensitive reactions may be 
given to certain diphtheroids by persons originally sensitized by diphtheria 
bacteria Authors’ Summ \rv 


Seasonal Variation of Diphtheria Antitoxin’ Content or the Blood of 
Adults and Adolescents R G Perkins, R H Helren, E Megrail 
and A B Grossman, Am J Hyg 10 13, 1929 

A study has been made of the diphtheria antitoxin content of the blood m a 
group of school boys from 11 to 14 years of age and m adults 

A low content has been shown in the late winter and m the spring m the 
boys, whereas the adults whose occupations place them under conditions of 
exposure not too dissimilar present an entirely different picture 

This work confirms Fitzgerald’s observations m demonstrating the existence 
of adults with practically no antitoxin in the blood, and shows also that there 
may be a certain number of adolescents with similar characteristics 

The authors believe that the investigation strengthens the probability that the 
fundamental factor in seasonal variation in diphtheria is a modification of the 
resistance of the individual at the actual portal of entry 

JOHN Phair 


C G Bull and C M McKee Am J 


Respiratory Immunity in Rabbits 
Hyg 10 229, 1929 

Rabbits which have been immunized with pneumococcus types II HI or IV 
are completely resistant to intranasal infection with tvpe I organisms and also 
manifest considerable resistance to intravenous infection with the same types 

Authors’ Suvimarv 
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H-iPERSENSITIVENESS TO DIPHTHERIA BaCII I I J M NeII L, L V RiCHARD- 

soH, A L HARRifa, W L Filming and J Y Sugg, Am J Hyg 10 
551, 1929 

H} persensitive immediate skin reactions maj be given in response to two 
different products of diphtheria bacilli a rclativel}'^ stable (80 C ) substance con- 
tained in filtrates of either nontoxicogenic or tovicogcnic strains, and a labile 
(60 C ) substance contained on!}" in filtrates of lOMCOgenic strains The tests 
on a previous group of adults were made with heated filtrate alone and hence 
did not reveal those reactive wnth the labile bacterial product For this reason, 
a new' group of adults was tested witli unheated as w'ell as w'lth heated filtrate 
Thirteen of the 2,150 persons, or 06 per cent of the group,' gave significant 
hypersensitive immediate skin reactions to the diphtheria bacterial substances 
The test group included white persons and negroes, and adult students and out- 
patients of the hospital dispensarv Authors’ Summary 

Serological Difeerlntiation oi Steric Isomi rs (Antigens Containing 
Tartaric Acids) K Lvndstliner and J v\n der Sciieek, J E\per 
Afed 50 407, 1929 

In continuation of studies on the stereochemical specificit\ ot serum reactions, 
antigens were examnied containing the acjl radicals of the levotartaric dcNtro- 
tartaric and mesotartanc acids It was found that in this case also, immune serums 
can readily be obtained w'hich differentiate sharplj the tiircc antigens which are 
identical in every other respect but possess stercoisomenc groups Since the 
tartaric acids by their chemical constitution belong to the same class of sub- 
stances as sugar acids the results have a bearing on the question of the specificity 
of natural antigens containing carbohydrates such as ha\c been described by A^verj 
and Heidelberger ' ^othors’ Summary 


The Antibody-Formation b\ Polisaccharids Shoji Xishimura, J Evper 
Aled 50 419, 1929 


It has been clearh demonstrated b> complemcnt-fiNation tests that the serums 
of rabbits immunized w'lth inulin, soluble starch and dextrin contain specific 
antibodies Alt these immune serums gave a negative precipitation reaction The 
kind of dextrin which has a construction ^cr^ near to starch has an antigenic 
propert}', but those in a state of further decomposition do not gue rise to anti- 
bodies All the three kinds of polysaccharids have the power to produce antibodies 
without any vehicle Dextrin is the onlj one of the three that gnes rise to immune 
bodies more readily when pig serum is added to it Regarded as antigens, iniilin 
stood first and soluble starch and dextrin next in order A.11 three kinds of polj- 
saccharids that were emplo\ed gave a negative protein color reaction All of 


them, how'ever, contained nitrogen It has been proved that the large portion of 
the nitrogen contained in the soluble starch is derived from its protein contents 
It IS suggested that m the production of immune bodies by these three kinds of 
polysaccharids, proteins might play the part of the vehicle This is, however. 


still to be determined 


Author’s Summarv 


The Antibodv Response in the Human Being After Injection with 
Normal Horse Serum Louis Tuft and S G Ramsdell, J Exper Aled 
50 431, 1929 

After the injection of normal horse serum in the human being, serum sickness 
occurs even more regularly than in patients treated with the various immune 
serums, but this is not accompanied by the production, to any notable degree, 
of circulating antibodies of the various types that are regularly to be demonstrated 
after the administration of immune serum and its resulting serum sickness Since 
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normal horse serum therefore appears to be weaklv antigenic, and immune serum 
highly antigenic for the human being, one must assume that this difference is 
the result of some alteration in its antigenic characteristics produced during the 
course of the immunization or of its preparation for use, or that the specific 
antibody which is responsible for the phenomenon of serum sickness has not 
^et been identified, or that this phenomenon is not in any ^\ay dependent on 
the presence of the ^arlous known antibodies to normal horse seiuin 

A-uthors Summ\r\ 

Antibody and Agglutinin in Pneumococcus Pneumoniv F T Lord and 
G E Nesche, J Exper kled 50 449, 1929 

Protectne substances and agglutinins were not demonstrated m the blood of 
patients with pneumonia untreated with serum before the fall m the temperature 
by crises or hsis Protective substances and agglutinins were frequenth demon- 
strated in serum-treated patients during the course of the disease Piotectue 
substances and agglutinins were usually present at the time of the temperature 
fall 111 patients untreated with serum and persisted for dajs or weeks thereafter 
Protectne substances have an important bearing on the outcome A large pro- 
portion of tliose w’lth protection recover and a large proportion without it die 
Agglutinin and antibody mav appear siniultaneouslj or one may precede or be 
present without the other Tests for agglutinin are unreliable as a control of 
dosage of specific serum Authors Summ \r\ 

Skin Tests wuth Fiitrxtes \nd Vaccines or Staphvlococcus Aurels 
M L Aeremow' and I Pilot, J Infect Dis 45 167, 1929 

In a group of 1,062 persons without obMOus staphylococcus infection 417 
(47 per cent) gave positive reactions after the intradermal injection of diluted 
filtrate In a group of 56 patients suffering from acute or chronic intections 
with Staphvlococcus antcus, 49 (89 per cent) reacted positivelj Of 41 patients 
with diabetes, 21 (52 per cent) reacted positively Intradermal tests with laccine 
on 236 persons wuthout obvious stapln lococcic infection gave 117 (46 per cent) 
positive reactions Patients infected with Staphylococcu\ auicu^ m a series of 
36 cases gave 33 (89 per cent) positive reactions w ith vaccines Individual 
immunity to Stapliylococcu’; aiticus as determined by skin tests maj be influenced 
bj intramuscular injections of filtrate or laccine Antitoxic rabbit and horse 
serums, and serum obtained from persons giving negatue skin reactions neutralize 
the filtrates m certain dilutions Authors' Summvr. 

Preparalvtic Poi iomvelitis Tre\tment with Con\\iesckxt Serum 
W L A\cock, E H Luther, C F McKhann, E C Smith and S D 
Kramer, J Infect Dis 45 175, 1929 

N 

One hundred sixteen patients with preparaljdic poliomjelitis were treated with 
the serum of persons convalescing from poliomyelitis The outcome in these cases, 
as measured by case fatality rate, percentage of cases w'hich det eloped no parah sis 
percentage of cases wdiich developed paralvsis of the tw'o severe grades as w'ell 
as by the average amount of paralj’-sis per case is strikingh different from the 
outcome in untreated patients m the same outbreak That this difference is not 
due 111 am great degree to the inclusion of patients w'lth milder forms of the 
disease, which are ordinarily missed, among the treated patients bj reason of 
diagnosis, is indicated bj the close correspondence between the results in tlie state 
at large and in Watertowm-Waltham, wdiere there were increased opportunities for 
detecting milder forms of the disease and wliere a larger number of the patients 
were seen and treated A relatuelj enormous number of missed cases must be 
assumed to ha^e occurred m order to equalize the outcome m treated and 
untreated patients A house-to-house canvass m one localitj in wdiich the disease 
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was prevalent failed to disclose the occurrence of 3113 number of missed cases 
All treated patients presented t3'pical signs and symptoms of preparah-tic polio- 
m3elit!s The subsequent occurrence of some parahsis m 612 per cent of the 
treated patients indicates that we were not dealing largeh with a nonparal3tic 
form of the disease Twentv -three per cent of the cases m wdiich no paral3Sis 
developed were of the so-called dromedarv t3pe as compared with 26 8 per cent 
of the cases in winch parahsis developed As the dromedarv phenomenon is 
peculiar to pohomv'elitis, this is regarded as an additional substantiation of the 
diagnosis in the group of cases in which no parahsis developed Of 143 patients 
observed for suspected preparalvtic poliomvelitis, who were excluded the raajoritv 
subsequentlv were found to be suffering from other conditions In onlv eight 
cases could the suggestion of abortive (not preparalvtic) poliomvelitis be considered 

Authors’ Summarv 

Prepvrvtiox of IvIeningococcls Toxic Slbstvxces Xecessvrv for Phe- 
xoviExox OF Locvl Skix Revctivitv Gregorv SnwvRTZMvx, J Infect 
Dis 45 232, 1929 

Work reported in this paper was done with filtrates of washings of meningo- 
coccus growth on 0 7 per cent glucose agar from twentv to tvventv-tvvo hours 
old Ot 74 surviving rabbits in which attempts were made to elicit the phe- 
nomenon with the use of this filtrate, 73 (98 6 per cent) showed severe hemorrhagic 
necrotic reactions The smallest amount of filtrate necessarv to inject intra- 
dermallv was 0 025 cc As little as 0 1 cc of undiluted filtrate per kilogram of 
bodv weight injected intravenoush was sufficient to elicit severe local hemorrhagic 
necrosis (Smaller amounts were not tested) The primarv erv-thema produced 
bv the injections of these filtrates was insignificant There was a high general 
toxicitv of these filtrates since doses even as small as 0 1 cc per kilogram ot 
bodv weight injected intravenoush killed a certain percentage of rabbits 

Author’s SuvtvrvRV 

Divgxostic Value of the “Vvccixia Yariolv” Floccuevtiox Test W L 
Burgess, J vmes Craigie and W J Tulloch, Medical Research Council 
Special Report Series A'o 143, 1929 

From the examination of ninetv-six specimens ot crusts from ninetv -three cases 
of smallpox, chickenpox, vaccinia and other conditions, it is seen that the vaccinia 
flocculation test gives specific reactions of diagnostic value The fact that the 
material on which these tests were carried out has been derived from different 
outbreaks of chickenpox and smallpox, separated m both point of tune and 
geographical distribution and in the case of vaccinia obtained from different animal 
species, renders it improbable indeed that the flocculation was due to interaction ot 
adventitious antibodies in the antiserum with secondarilv invading organisms or 
their products in the test antigens Experiments in which vaccinia flocculating 
serum was absorbed with staphv lococci obtained from vaccinia crusts, and sub- 
sequentlv tested bv extracts of the same crusts also indicate that the reaction 
IS not due to the presence of secondarilv invading micro-organisms 

The discussion of tlie mechanism of the reaction permits of but two hvpotlieses 
being advanced to explain its occurrence (o) that a union of antigen (vaccinia 
or variola) with true antibodies to the virus is formed and that the floccules which 
appear are due to the union fthe floccules mav be rendered more easih demon- 
strable bv entanglement of epithelial debris to which the virus adheres] and (&) 
that tile reaction mav be due to the development of heterophil qualities in the 
epithelium of different animal species infected with the same virus, and mav there- 
fore to some extent, resemble the Wassermann reaction 

Without committing ourselves to an expression of opinion as to which of these 
two possibilities offers the true explanation of the facts observed, it appears to 



ABSTRACI S FROM CURRENT LIT ERATURE 


753 

us that for the time being it would be well to accept the first as a w'orkmg 
hj'pothesis Authors’ SuAtirARV 

The Immunizing Dose or V\ccim\ Peter A Clevrkin, fint J Exper 
Path 10 237, 1929 

VerA small quantities ot Aaccmia Mrus protect against enormous doses Before 
standardization of ^acclne hmph becomes feasible it must be prepared in a more 
stable foim Authors Summart 

The Action or Ammom\ ox Compilment T Gordon and P G AIarshvel, 
Brit J Exper Path 10 249 1929 

Fiom the results obtained, it w’ould appear that inactivation of complement 
b\ ammonia, i e , destruction of the fourth component, w as not associated with 
am interference with the piotein constituents of serum or with anj interference 
with the phosphorus partition Authors’ Summ\r\ 

The P\ss\ge of Antibodies into the Ixtrv-Ocue\r Fluids and the 
Cerebrospinal Fluid \nd the ErrLCT or Theophnlline upon It 
A Franceschetti and C H m l \uer, Arch f Augenh 100-101 59, 1929 

The breaking dow'ii of tlie aqueous humour barrier bv means of theophvlline 
in actnely immunized rabbits also leads to an increased transition of agglutinins 
into the aqueous humour 

The agglutinin titer of the fluids of the anterior chamber is greatlj increased 
after the administration of theoplnllinc Similarlv, alter passu e immunization, 
the passage of agglutinins into the aqueous humour is increased bj theophj lime 
The permeabiliti of the aqueous humour for hemohtic amboceptors is increased 
b^ the administration ot diuretics, the actual increase being the same as for 
agglutinins 

Although It IS scarceh possible to demonstrate precipitins in the normal aqueous 
humour of immunized rabbits a constant distinct precipitate appears after the 
use of theophj lime, particularh if double the amount of aqueous humour is used 
in the test 

Hemohtic amboceptors which m normal conditions arc rareh found m the 
Mtreous humour, are present in increased quantities after injection of theophylline 
An increased passage of immune bodies into the cerebrospinal fluid could not 
be demonstrated as the result of the use ot theoplnlhne Ciivries Weiss 

The Influence or Antirabies Inoculation on the Development of the 
Negri Bodies F Geri ach and F Schweinburg Centralbl f Bakteriol 
110 159, 1929 

The im estigations ot the authors led them to conclude that Negri bodies oi 
the Babes-Ixoch-Risling granulations are not degeneration products, but are reallv 
structures of a parasitic nature In cases of rabies negatii e to Negri bodies 
the% could regularh demonstrate the latter granules, and the^ believe that these 
probablj derelop into the Negri bodies 

PVUL R CrNNON 

Undul^nt FErER IN THE Promnce OF Brindlnburg W Silberstein 
Deutsche med Wchnschr 55 1306 1929 

Agglutination reactions for B aboitiis carried out on 469 samples of blood 
recened m the laboratorr for trphoid or paratrphoid agglutination tests dis- 
closed nine serums which ga\e strongh positire reactions with B aboAits 

P \UL T Breslich 
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Encephalitis After Smallpox Vaccination H G Hubfr, Deutsche med 
V'chnschr 55 1370, 1929 

Three instances of disease of the central nervous s 3 stcin following vaccination 
against smallpox are described In one instance in which sj'mptoins were first 
noted on the fifth daj”^ after v'accination, the spinal fluid was found to contain 
vaccine varus by corneal inoculation into rabbits In the other patients in whom 
S3mptoms did not appear until the twentieth dav, no virus was demonstrated 
in the spinal fluid j 

Sensitization from Repeated Trvnsilsion of Pvtirwi Blood of thl 
Same Group P Gvorgv and E WirLDSKV, Munchen med Wchnschr 
76 195, 1929 

On account of acute anemia a child of group O, S 3 cars old, was given several 
transfusions of citrated blood, the father, also of group O, serving as one of 
the donors During a transfusion with the paternal blood, a t 3 pical anaph 3 lactic 
shock developed from which rccov'cr 3 took place The other transfusions with 
blood of group O, including blood from the mother, did not give rise to an 3 
unpleasant S 3 mptoms No agglutinins or prccipitms for the blood of the father 
could be demonstrated m the blood of the child, but mixtures of the serum of 
the father and the child gave complement fixation Mixture of the serum of the 
mother and the child did not give complement fixation It is also noteworthy that 
the intradermal injection 111 the child of 0 1 cem of the serum of the father 
gave 1 definite reaction Such reactions were not obtained with the blood of 
the mother or of the child itself 

IvrviLNizATiox OF CvTTiL AND Shflp rv Mfans 01 B C G B Lange aiul 
R Wethmar, Ztschr f Hvg ii Infcctionskrankh 110 465, 1929 

The authors state that in their experimental animals the oral and subcutaneous 
administration of large doses of B C G was never followed b\ progressive tuber- 
culosis The subcutaneous introduction caused a stronger and more lasting 113 per- 
sensitiveness to tuberculin than the feeding of large amounts of bacilli The 
specific hvpersensitiveness is not neccsSTril 3 associated with an increased resistance 
to infection After oral administration the animals were not sufficiently protected 
ev'en against mtrav'enous inoculation with a verv weak virus llie subcutaneous 
tieatment also was insufficient m part of the animals in spite of a relativeh weak 
test infection In the majority of the innnals the treatment was successful 
to some extent Two of three calv'es and four of six sheep overcame the intra- 
venous mild infection which for control animals was surcl 3 fatal These animals, 
however were not free from tuberculosis V hen the 3 were slaughtered in good 
general condition several months later the 3 ’' all had limited but still active lesions 
When a more virulent iiitrav eiious test infection was used the animals did not 
show an 3 specific protection It is evident tint in cattle and sheep the protection 
possible b 3 means of B C G is limited , in fact, the authors show that it is 
appreciablv le'^s than after intravenous injection of human tubercle bacilli 

W Ophuls 


Tumors 

Intracranial Chordobi astoma Perciv'ai Bailev and Dumitri Bagdasar, 
Am J Path 5 439, 1929 

These tumors are almost invariably described as having a grossly nodular but 
smooth surface of a milk 3 -white color The cut surface is semitranslucent, 
resembling that of cartilage, but is softer, often jellv-hke There are cj^sts 
filled with a shmv^ material resembling mucus Other tumors are described as 
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reddish or brownish, probably owing to interstitial hemorrhage, although they are 
usuallj poorly vascularized and bleed only slightly when incised These growths 
arise in tlie base of the sphenoidal bone and inaj project either upward into the 
intracranial cavity from the clnus blumeiibachii or downward into the nasopharynx 
through the craniopharj ngeal foramen In several cases there was both an intra- 
cranial and an intrapharj ngeal extension There are a few cases recorded in 
which the tumor seems to ha\e been confined to the nasopharynx, but in two of 
these there is no record of a neurologic examination and m no instance has the 
absence of intracranial extension been proved by necropsj The tumor maj extend 
into the sphenoidal sinuses, the orbits of the ejes or even into the neck and 
regional \ ems The microscopic appearance of these tumors is remarkablj'- uniform 
The most characteristic feature is of course, the vacuolated or phjsaliform cells 
It has been abundanth proved that the \ecuoles are filled with glycogen Since 
its demonstration demands fixation of the tissue m absolute alcohol, we vere 
unable to find it m our material But we were able to show the presence of 
intercellular mucin, abundant in case 1, less so m case 2 Sometimes the cells 
are widely separated b\ the mucin, causing a superficial resemblance to a 
chondroma , m others, they are so closeh packed that the tumor resembles a small- 
celled carcinoma The cells are usually arranged in groups or cords The nature 
of tlie nuclear vacuolization, which was frequentlj seen m the tumor m our 
case 2, is still disputed These vacuoles are said also to contain gl\ cogen 

Authors’ Comment 


Tissue Culture Studies of the Gliobiastoma Muitieorme R C 
Buckled, x\m J Path 5 467, 1929 

Tissue culture preparations of ten intracranial gliomas removed at operation 
were made The clinical histones and the gross structures of these tumors as 
seen at operation resembled previously verified examples of glioblastoma multiforme 
The cultures of five of these tumors show^ed excellent and uniformly similar growths 
The cultures of the other five tumors presented none or very little grow'th The 
histologic structure seen m the paraffin sections of the tumor tissue from wdnch 
a growth was obtained w'as interpreted as similar to that of the glioblastoma 
multiforme A different structure in the other fi\e tumors made the diagnosis 
difficult Thej’’ w'ere interpreted as a rapidh’’ grow’ing glioma wuth cells differ- 
entiating into astrocjtes There rvas noted a striking similarity m the resemblance 
of the growung cells to those seen in fresh smears and stained paraffin sections of 

the same tumor tissue . , „ 

Author s Summary 


The Occurrence of Mitoses in Normal and Malignant Tissues in Vitro 
Albert Fischer and Raymond C Parker, Bnt J Exper Path 10 312, 
1929 

The percentage of cells in mitosis was determined for fixed cultures of normal 
(fibroblasts) and malignant (carcinoma) tissue which had been cut in serial sections 
The percentage of cells in mitosis in malignant tissue was found to exceed greatE 
the corresponding percentage in normal tissue, in spite of the fact that the growth- 
rate of normal tissue may exceed that of malignant tissue by 700 per cent In 
cultures of normal tissue, the greatest number of dwiding cells are to be found 
in the marginal areas In cultures of malignant tissue, there is no appreciable 
difference betw'een the number of dividing cells to be found in central and marginal 
regions The degeneratne phenomena occurring m cultures of malignant tissue 
have been described and suggestions made as to their significance 

Authors’ Summara 
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On Experim3:nt\l Carcinogenesis The Loc\r Rlsistancl or the Skin 
TO THE Development or AIalign \nc\ W Cramer, Bnt J ENper Path 
10 335, 1929 

Experiments are reported vliich show that wlien large areas of the skin of 
mice are subjected to chronic irritation by tar painting, tlie development of 
malignancy is confined to a small portion of that area Aii} benign growths present 
tend to remain such, as long as the malignant tumor persists On removing the 
malignant growth, however, anv one of the benign growths maj become malignant 
or an entirely new malignant process may develop m the remainder of the painted 
area Removal of the second malignant growth has sometimes been followed by 
the appearance of a third malignant tumor In fourteen mice in which cautery 
was applied to the base of a papilloma malignant changes were noted in six animals 
within five weeks It is believed that these observ'ations taken together suggest 
that the development of carcinoma is not dependent on changes in the epithelial 
cells alone but also on local inhibitorv factors in the other tissues 

J N PATTERSON 

Processes or Dehvdrogenation in Norviai wd iN’eopi astic Tissles Lligi 
Barelli, Turnon 15 533, 1929 

The author’s studv of the phenomena of dehvdrogen.ition by means of meta- 
dinitrobenzene shows a less regular behavior with rat carcinoma tissue than with 
normal tissue ^Vhlle Pentiinalh demonstrated that blood serum exerts an activating 
action on dehv drogenation of tissues, the author has shown that a similar effect is 
exhibited bj cerebrospinal fluid milk, amniotic fluid, transudates, serum (fresh 
as well as boiled') and even distilled water, but that this action is marked with 
normal tissues, and mconstant or absent with the adenocarcinoma of the rat 

W Ophuls 

On the Transmission or Neoplvsms bv Organs of Animais whth Implan- 
tation Tumors T Anardi, Turnon 15 561, 1929 

In conformitj with previous inv estigators, the author finds that by subcutaneous 
inoculation of pulp of v'arious apparentl} intact organs of animals with implantation 
tumors, tumor formation can be produced in healthj animals of the same species 
In his experiments he used rats inoculated with the adenocarcinoma type Ehrlich 
Subcutaneous injection of heart blood and the inoculation of pulp of v'arious organs 
of these animals caused the production of tumors in different percentages as 
tollovvs lung, 33 per cent, liver, 26 per cent, testicle, 13 per cent, spleen, 7 per 
cent, and blood, 4 per cent The tumors were all of the same structure as the 
implanted ones When the cellular elements in the injected materials were destroyed 
by mechanical, chemical, phjsical or biologic means which might hav^e left a 
cancer producing vnrus intact, the results were always negative The author 
concludes that the development of the tumors must be ascribed to tumor cells which 
were present in the circulation and in the organs of the animals with implanted 
tumors Ophuls 

Carcinoma of Lung or Tiger Due to Paragonimus AVestermanii P 
Cohrs, Beitr z path Anat u z allg Path 81 101, 1928 

Cohrs briefly reviews the literature relating to the occurrence of the lung fluke, 
Pai agojiniius ivesto iiimw, in the tiger, in the lung of which the parasite was 
first discovered in 1878, in the dog, cat, hog and man He reports a case of 
squamous cell epithelioma of the lung in a tiger caused by the parasite The 
primary tumor measured 4 by 4 8 cm on its cut surface Near it was a smaller 
metastatic nodule, and metastases were present in the bronchial and periportal 
Nmph nodes and in the spleen In the smaller bronchi were numerous cystic dilata- 
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tions caused by the parasite In these, metaplasia of c}hndric to squamous epi- 
thelium was evident, growth of the latter into the surrounding stroma could be 
seen The animal had been in captivity for sixteen years The author believes 
that the infestation occurred before this tune and that it led to chronic inflam- 
matory changes in the smaller bronchi, with metaplasia of the epithelium, the 
latter finally taking on malignant characteristics In the duodenum of the animal 
were inflammatorj nodules which contained the hookworm, Galonciis pomciosus 

O T Schultz 

The Relation Between Normal and Malignant Tissues A Fischer, 
H Laser and H Ml\er, Ztschr f Krebsforsch 29 270, 1929 

A study of the relationships between cancerous and normal tissues m vitro 
showed that the latter had a distinctly stimulating effect on the former, lasting as 
long as three weeks The intensity of this stimulation gradually lessened It 
could be separated into two phases the first shown before the two tissues were in 
actual contact and due to the presence of diffusible substances, the second after 
direct contact was established, and due to the direct passage of material from 
cell to cell On normal tissues the first effect was stimulation to connective tissue 
overgrowth, followed by degeneration and death The character of the normal 
tissue, and even its source, was a matter of indifference, since homologous and 
heterologous tissues behaved alike Of greater importance was the state of the 
normal tissue, the least effect being shown bj' those that were already killed at the 
time of the addition Fresh and degenerating tissues beha\ed almost alike, but 
in any case fresh tissues degenerated rapidlj’- Eventuallv the normal tissues were 
complete!} killed and utilized by the growing tumor cells 

H E Eggers 

The Histologic Significance of Uterine Mucous Pol\pi O Hintze, 
Zentralbl f Gynak 52 2439, 1928 

Examination was made of 225 polypi of the cervix and 57 of the body of the 
uterus In seven cases of benign cervical polypi recurrences were observed 
Benign cervical polypi and cervical cancer occur rarely at the same time Still 

less frequent is the coincidence of malignant polypi with cancer (one case) The 

histologic changes present in highly epidermoid polypi may be mistaken for cancer, 
especially if squamous epithelial cells have advanced deeply into the glands and 
have replaced the cylindric lining Serial sections are sometimes needed to trace 
the origin of these deeply seated squamous epithelial nests from the surface epi- 
thelium A positive mucin stain in these nests gives evidence of their genesis 
Moreover, the normal shape of the glands is well preserved In doubtful cases, 
the immature character of the cells, their atypical forms, point to a malignant 
nature Polypi were tound in all age periods (22 to 72) The fifty-seven polypi 

of the body of the uterus represent 20 per cent of the total number seen in a 

three year period There are two types of pohpi, the myomatous and the mucous 
The marked proliferation of glands, their closely packed arrangement, their 
irregular branching and the stratification of their epithelial lining are often sug- 
gestive of malignancy and should be considered as that, if seen in the endometrium, 
but have to be regarded as benign changes if restricted to the polypi, on account 
of the favorable clinical experiences in these cases Seventeen cases of this t}pe 
were seen in a twent} year period, and m none of them was malignancy observed 
later These polypi were usually located at the fundus, only one being located 
in a tubal corner 

W C Hueper 


Medicolegal Pathology 

Sudden Death from Heart Disease While Motoring E R Le Count 
and Geo J Rukstinat, J A M A 92 1347, 1929 

Three cases illustrating sudden death from coronary and myocardial disease 
while motoring are reported 
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ActiTE Phosphorus Poisomng from Roach Pastf Stafford McLean, 
Aildred AIacDonald and Ruth C Sullivan, J A M A 93 1789, 1929 

Roach paste containing 1 19 per cent elementary phosphorus is dispensed in a 
container which is not labeled in a manner emphasizing the danger to children 
from Its careless use 

A portion of this paste was placed in easj access of a child, aged 18 months 

Fatal phosphorus poisoning followed This was proved chemicallj and by autopsy 

Chemically there was manifested liver injury as shown by a breakdown in 

carbohj'drate, nitrogen, bile pigment, fibrin and cholesterol metabolism 

The autopsy observ'ations indicating the harm due to phosphorus were chiefly 

manifested as hemorrhages in the pleura and pericardium and as lesions of the 

stomach, kidnev, liver and striated muscle . , - 

Authors Summarv 


Fatal Occlusion or Larvnn bv Ascaris Lumbricoides M B D Dinev, 
Edinburgh M J 36 111, 1929 

Sudden death took place m a girl, aged 8j4 vears, from occlusion of the larjnx 
b}-^ two large ascarid worms 

Medicollgvl Sigmficvnce of Blood Groups F Schhf, Lancet 2 921, 1929 

Certain erroneous statements about the significance of the blood group in 
questions of paternitv are discussed and corrected More than 5,000 medicolegal 
examinations for blood groups have been made in Germanj and the validity of 
the blood group test is now firmly established in this and other countries (Denmark, 
Sweden, Norway, Austria) Recentlj a committee composed of representatives of 
forensic medicine, serologj and genetics, convened bj the Reichsgesundheitsamt, 
expressed the opinion that the determination of the blood groups when done by 
an expert “is a reliable method which maj be used advantageously for forensic 
purposes, especially for the exclusion of paternitj ” In about 5,500 cases, paternity 
was excluded m 8 per cent according to Schiff In Germany an effort is made 
to safeguard officiall}' the reliabihtj' of blood group tests 

Infanticide bv the Mother During Birth G Schmidt, Arch f Kriminol 
83 260, 1928 

There are records of a projecting arm or even the head being severed by the 
mother with sharp instruments before the child has completely passed out of the 
birth passage, also of infanticide by stabbing the presenting intravagmal portions 
of the infant The child has also been strangled when only the head was born 
This report bj-^ Schmidt is another of these rare intrapartum murders The mother 
beat the child’s head with her bare fists so that the top and right side of the 
cranium was extensively fractured, and the child died a few hours after birth 
When the physician arrived, the feet were still in the vagina, and the bed was 
bloody where the child’s head lay E R Le Count 


An Effort to Use Quicksilver as a Poison H Kockel Arch f Kriminol 
83 308, 1928 

It IS not generally known that metallic mercury is relatively innocuous when 
swallowed After shaking the feces of two bowel movements of an illegitimate 
child with a concentrated solution of potassium chloride, the feces floated and 
mercury noted by the mother-in-lavv sank to the bottom Altogether 3,477 Gm , 
about 4^4 pounds avoirdupois weight, was recovered The father had endeav'ored 
to poison the child There were no symptoms of poisoning 

E R Le Count 
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Death After Tribromethanol Anesthesia D Kallmann, Deutsche med 
Wchnschr 55 1221, 1929 

A girl, aged 19, who was given 4 5 Gm of tribromethanol in 200 cc of water 
by rectum to induce surgical anesthesia, never regained consciousness and died of 
cardiac failure in seventeen and a half hours At postmortem examination, there 
w'as found only an extensive superficial erosion of the lining of the large bowel, 
especially of the sigmoid colon It w^as noted that the urinary bladder was empty 
although the patient had passed no urine since the anesthetic was administered 
Histologically, there were marked fatty changes of the kidneys and liver 

Paul J Breslich 


Thermometer Wound whth AIercury Poisoning Drugg, Deutsche med 
Wchnschr 55 1637, 1929 


A nurse, in shaking dowm the column of mercury in a thermometer, injured 
her left index finger with broken glass The wound healed rapidly but a swelling 
of the finger developed, and the x-ray examination disclosed finely divided mercury 
in the tissues Symptoms of mercury poisoning were noted soon after, and these 
gradually became more severe in spite of repeated efYorts to remove the mercury 
surgically At the end of seven months, the finger was amputated and the patient 


recovered 


Paul J Breslich 


Carcinoma and Trauma J ScirrERT, Deutsche Ztschr f Clin 205 145, 1927 

Alany factors are said to be concerned with the causation of new growths 
In reviewing injuries during the World War, tumor as a consequence of injury 
was not found The alleged more rapid growth of tumors already existent and 
directly injured has little real foundation, w’lth the possible exception of the highly 
malignant tumors which de\elop from moles when they are injured or infected 
The article is theoretical and chiefly a review of literature 

E R Le Count 


Dimeth\lsulphate Poisoning H Strothmann, Khn Wchnschr 8 493, 1929 

Two patients wnth mild, and one wnth severe, poisoning were 

observed clinically The symptoms are similar to those in exposure to severely 
irritating fumes Important lesions, therefore, are produced in the respiratory 

/CH 

passages and the eyes Only a few reports of SO = poisoning are recorded 

Ed ,vin F Hirsch 


Is THE Ingestion of Pulverized Glass Harmful? Greiff, Munchen med 
Wchnschr 76 1460, 1929 

The feeding to rats and cats of pulverized glass mixed with various foods 
failed to cause digestive disturbances or anatomic changes of the gastro-intestinal 

tissues T- T- TT 

Edwin F Hirsch 

Atophan and Icterus Ketil Motzfeldt, Norsk Mag f Laegevidensk 
90 283, 1929 

The different chinohn preparations (cinchophen, etc ) are now widely used in 
the treatment of rheumatic and arthritic pain These preparations are recommended 
without restriction in textbooks on pharmacology as less toxic than the salicylates 
A case of severe toxic jaundice is reported in a woman, aged 27, from phenyl- 
chinolm-carboxylic acid The patient had taken 117 Gm m two periods during 
two months A' review of the literature reveals several similar cases during the 
past two years, and at least twenty-five cases are known in all, in ten of which 
death occurred from acute vellow atrophy of the liver " 
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Technical 

Oa the Use or a A'Iethod for thf Isolatioa oi Ascauis Ec.c.s from Sou 
L A Spindler, Am J Hjg 10 157, 1929 

The egg isolation teclinic was found to be of value in determining sources of 
infestations with Ascaii^ which ^\erc obscure due to the absence of soil pollution 
In areas m which soil pollution was occurring regularly the number of 
embrjonated eggs in the sample was found to be much less than the numbei of 
one-celled and developing eggs In one area, ho\ve\cr, (Roaring Fork) where 
human stools were rarelj' found, embrj'onated eggs were much more numerous 
than one-celled and developing cells This indicated that there had recently been 
a change m the soil pollution habits of the people in Roaring Fork 

It was found that the number of enibr 3 onated eggs in the isolations was sur- 
prising!}. small, indicating that Ascans eggs die much more rapidl} m the soil 
than IS commonly belieied This suggests that A'^rani eggs do not live over the 
winter m anv number and that infestations in the spring are dependent on the 
development of a new crop of eggs and not on those living over from the previous 

fall A - c 

A.UTIIOR s Semmarv 


Dextrose in Sxntiietic Mediums i or fiie Tepi rcii Bacii i us R R 
Henlev, Am Rev Tuberc 19 660, 1929 

S}nthetic mediums containing dextrose afforded a more rapid growth of 
Bacillus tubei ctilo^is than did the same mediums free from sugar The results 
confirmed the reccntlv reported observations of Frouin and Guillaumic, since it 
was found that the growth of B tubci culosis on svnthetic mediums was influenced 
b} the relativ'e proportion as well as by the actual amount of the different con- 
stituents of the mediums A medium is described which in six weeks afforded 
vields of bacteria weighing 2 Gm , dry weight, per hundred cubic centimeters of 
culture fluid j 


Observations on Some or the Factors Involv ed in Fii tration Experi- 
ments Francis B Grinneil, J Bact 18 175, 1929 

Neither the rate of flow of distilled water nor the pressure required to bubble 
air through a filter under water is a safe guide as to whether or not the filter w'lll 
hold back bacteria An old culture of B pi odigiosw^ will pass through a filter 
which is impermeable to a young culture The nature of the suspension fluid is 
of great importance m determining whether or not particles of a given size will 
pass through a filter Victoria blue B will pass through Berkefeld filters, if 
dissolved in hormone broth Young cultures of B piodigwsus will pass through 
Berkefeld filters V and N, if suspended in a modified hormone broth or m alkaline 
extracts of certain animal or v^egetable cells The chemical composition of the 
substance present in hormone broth and in certain cell extracts which facilitates 
filtration through Berkefeld filters has not been determined 

Author’s Summarx 


A New Fixative for AIitochondria J Gough and J D Fulton, J Path 
& Bact 32 765, 1929 

Mercuric acetate may be used as a fixative for mitochondria after simple 
formaldeh}de fixation The chemical action is the formation of addition compounds 
with unsaturated centers The intense staining with acid fuchsin after this fixation 
IS accounted for by the capacit} of mercuric acetate to form an insoluble purple 
compound Authors’ Summary 
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Sputum E\AMI^ATIO^s ix Tuberculous Patients E Beitr z Klin 

d Tuberk 72 202, 1929 

So-called concentration of the sputum with aiitiformin for the bacterioscopic 
demonstration ot tubercle bacilli is useless In 99 per cent of all bacilli-carrj ing 
sputums, elastic fibers were demonstrated Ma\ Pixxer 

A Simple Method for Bilater\l Thoracogr.\ph\ Anthont and Hansen, 
Beitr z Klin d Tuberk 72 217, 1929 

A simple apparatus is described bi’’ which the excursions of anA point of the 
chest wall can be accurate!}' recorded Man Pinner 


Rapid Histologic Diagnosis of Malignant Tumors R Dexgler, Zentralbl 
f G}nak 53 457 1929 

A rice seed size piece of tissue remo\ed from the suspected part is dissected 

with the help of two needles in 0 9 per cent XaCl solution It is examined with 

high magnification and almost closed diaphragm after the addition of a drop of 

1 per cent acetic acid The nuclei of the tumor cells are counted according to 

their size The smallest nuclei present are counted with 1, the nuclei twice the 

size with 2, etc, to 7 The result is expressed as a quotient of the number of 

different sizes counted dnided b} the total number of nuclei counted If lift} 

nuclei are counted, the quotient for carcinomas is alwajs aboie 01, usuallj 014 

The range, in general, is from 0 06 to 0 14 (from 3/50 to 7/50) The diagnoses 

were made from fresh tissue in 100 cases and later substantiated from sections 

prepared with the usual methods „ tt 

W C Huepek 
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PHILADELPHIA PATHOLOGICAL SOCIETY 

Rccjtilai Meeting, Nov 14 1929 
J Haroi.d AbSTi\, Pievdtng 

The Occurrence and Spread or Teberculoes Inflciion ELcrNn L Opie 

I shall present a conception of tuberculosis b\ no means new w'hicli explains 
mail} obscure aspects of its pathogenesis and promises to niodif} profoundl} pro- 
cedure for its control Brief!} stated it is that tuberculosis of earh life has the 
characters of a first infection, wdicrcas tuberculosis of later life is a disease 
modified b} acquired imniunit} 

Tuberculosis in infanc\ and earh childhood resembles that produced experi- 
mentalh m susceptible animals Pulmonar} tuberculosis m adults has, howc\er, 
little resemblance to tuberculosis produced In the usual inoculation of animals 
In sharp contrast with the tuberculosis of earh childhood it long remains localircd 
in tire parench\ma of the lung and e\en though a whole lobe is implicated the 
hmpli nodes at its lulus exhibit none of the characteristic changes of tuberculosis 

Roentgenologic films prepared from lungs removed after death arc an effective 
aid in the disco\er} of the calcified scars of healed tuberculosis acquired during 
childhood By this means one seldom fails to obtain proof that those who die 
from the chronic pulmonare tuberculosis usual in adults haac sustained an earlier 
infection 

Human patholog} furnishes a significant illustration of the danger accompaii} ing 
protective inoculation The earh tuberculous infections of childhood afford a 
certain degree of protection against reinfection and when it occurs profound!} 
modif} its course, }et these childhood infections }ar} wideh in intensity and 
even wdien long concealed or latent may ultimately cause actue disease and death 

Changes that occur at the site of reinfection with tubercle bacilli resembfe 
close!} those that occur in animals sensitized to foreign protein AVheii foreign 
protein is first injected into the skin of a normal animal it rapidh leaves the site 
of injection and enters the circulating blood In the animal that has been immunized 
(and sensitized) reinjection with the foreign protein produces an intense inflam- 
matory reaction with necrosis at the site of entr} , the foreign protein is arrested 
by the inflammatory reaction at the site of injection, and fails to enter the circulating 
blood Krause and Wilhs have recentl} demonstrated b} inoculation of excised 
tissue into guinea-pigs that there is iii normal guinea-pigs rapid dissemination of 
tubercle bacilli from the site of inoculation, wdiereas in animals previouslv infected 
dissemination is retarded 

Experimental transmission b} contact rather than bv inoculation is a method 
of study that has not received the attention it deserves S}stematic studies of 
the experimental epidemiolog} of tuberculosis have been made by Perla and b} 
Lurie at the Henry Phipps Institute A large part of those wdio are engaged m 
the experimental study of tuberculosis believe that spontaneous tuberculosis of 
guinea-pigs occurs seldom if at all When normal guinea-pigs w'ere kept in cages 
wuth others that w^ere infected, from 22 to 60 per cent aequired tuberculosis after 
about seven months, the number varying with crowding and other conditions 

At the present time the epidemiolog} of human tuberculosis can be studied more 
satisfactorily than that of animals 

Until the last few" }ears little has been know’ii concerning the distribution and 
seventy of tuberculous infection among those w’ho gue no e\idence of the disease 
and are presumably in good health It is evident that no accurate knowledge 
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of the epidemiologj of tuberculosis is obtainable as long as these latent infections 
are ignored During the last siv years, the dispensarj of the Henry Phipps 
Institute has been organized to assemble by its routine operation information 
concerning the occurrence of latent as well as clinicallj manifest tuberculosis, 
to trace the spread of infection by contagion wuthin the household and elsewdiere 
and finally to determine by obsenations continued over a period of 3 ears under 
w'hat conditions latent develops into manifest disease 

A study of the spread of tuberculosis in families has been undertaken b} Dr 
McPhedran and me This study has demonstrated how frequentl3 advanced latent 
lesions devHop into manifest disease The recognition of advanced latent tuber- 
culosis furnishes a means bv which the onset of tuberculosis ma}" be predicted 
wuthin certain limits 3 ears even before it has begun to undermine health Roent- 
genologic studies have rev'ealed the frequenc3 with which apical lesions occur m 
adolescent children of families exposed to open tuberculosis In families in which 
husband or wife suffered with open tuberculosis wc found evidence that the infec- 
tion had been transferred to the consort m nearl3' half of those who were examined 
A survey of tuberculosis among children in the public schools of Philadelphia 
made b3’- Dr Hetherington, Dr McPhedran, Dr Landis and me during the last 
three 3'ears has rev^ealed the frequencv' with w'hich infection varying in character 
and extent occurs in children who are presumabL hea]th3 This surve3 has shown 
that 0 5 per cent of the school children we examined hav'e manifest tuberculosis 
recognizable b3 ph3Sical examination and roentgenologic films Latent tuberculous 
infiltration of the lungs of tlie type of childhood was found in 2 per cent of children 
and was evidently more significant in 3'ounger children Latent apical tuberculosis 
(adult t3'pe) was found in 1 per cent of children, in large part in high-school pupils 
betvv^een the ages of 15 and 18 years Of bo3S of high-school age, onL 0 4 per cent 
had clinically recognizable tuberculosis, whereas of girls 1 per cent was affected 
Manifest tuberculosis was found in 0 6 per cent of white children between 12 and 
18 3"ears of age and in 2 4 per cent of colored cinldren of the same ages 


NEW YORK PATHOLOGICAL SOCIETY 

Regiilat Meeting, Nov 21, 1929 
Harrison* S Martland, Piesidcnf 

Postmortem Blood Chemistry in Renal Diseases Silik H Polaves and 
Edith Hershey (by invitation) 

Chemical anaLses, including that of the creatinine and urea content were made 
post mortem on the blood of 100 patients with various diseases Only those cases 
were chosen in which previous chemical analyses were made during life, so that 
comparisons could be made between antemortem and postmortem determinations 
It was found that the postmortem figures for urea were highest in those cases 
which showed high postmortem creatinine v^alues, namely, in the cases of renal 
disease with average antemortem creatinine values of 5 6 mg per hundred cubic 
centimeters of blood The figures for urea, however, were found to be unreliable 
as an index of the antemortem renal status The creatinine values post mortem, 
on the other hand, were found to be helpful in determining the status of the 
renal function during life Whenever the postmortem figures for creatinine 
were 4 mg or more per hundred cubic centimeters of blood, the values obtained 
during life were over 3 mg per hundred cubic centimeters of blood, and there 
were other evidences of severe renal disease clinically as well as anatomically 

1 Postmortem determinations of blood creatinine and urea are often helpful 
as an aid in obtaining the status of the renal function during life 
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2 The \alues for urea are not as helpful as those for creatinine 

3 A creatinine content of 4 or more mg i>er hundred cubic centimeters of 
blood post mortem indicates marked retention of creatinine during life and there- 
fore severe renal insufficienc\ 

Ch\nges i\ the Intrahepatic Bile Dhcts Foil owing Cholec^stectomv 
An Enperimentai Sted-v John E Setton, Jr (In invitation) 

For a number of jears, certain changes in the bIlIar^ s\stcm ha\c been known 
to occur follow'ing cholcc\ stectomj In 1917, Judd and jVfann reported the dilata- 
tion of all of the extrahepatic ducts after the rcmo\al of the gallbladder, and thej 
showed that this is due to the action of the sphincter of Oddi Sweet has obserred 
a marked rise m the blood cholesterol following cholecj stectoinj Normal values 
were not found for forh da\s or more after the operation The development 
of jaundice after obstruction of the common duct is distincth innuenced bj the 
loss of the gallbladder In normal dogs, according to Mann and Bollmin, bih- 
rubinemia de^elops in from twenU-four to thirtj-siN hours following ligation of 
the common duct, whereas after cholec\stectom^ bihrtibincmia de\elops in from 
three to eight hours after bihar\ obstruction The parietal sacculi, which are 
normalh found as small pouches CNtcnding from the lumen into the fibrous walls, 
enlarge to an appreciable degree following cholecjstectonn , and it has been sug- 
gested that this enlargement compensates m a waj for the loss of the gallbladder 
In animals wdiich do not possess gallbladders there is e\ idence of a mechanism 
capable of performing some functions of a gallbladder In the horse there is an 
elaborate de%elopment of the parietal sacculi, according to Sweet, in the rat, as 
shown bj Higgins, there is an cNtensnc sjstem of blind tubules in connection with 
the intrahepatic bile ducts, which twine about the branches of the portal -vein 
Furthermore, the h\cr bile of the rat, as estimated b\ McMaster, contains eight 
times as much pigment as tlie liver bile of the mouse, w Inch possesses a gallbladder 

In this stud}, simple cholecystectoni} was performed in eighteen dogs which 
were allowed to sur\i%e for var\ing periods of time up to sevent} -seven da}s 
The animals were killed with ether, the Iners were rcmo\ed intact and a 12 per 
cent solution of siher gelatin w'as injected through the common duct, under a 
pressure of from 100 to 180 mm of mcrcur\, until the bIhar^ sjstem was com- 
plete!} filled Under a constant pressure tlie specimens w'ere placed in an ice-cold 
5 per cent solution of formaldehjde which hardened the gelatin and fixed the 
tissue Six normal dogs’ livers were treated in the same manner and used as 
controls Microscopic sections of the gallbladder and the intrahepatic bile ducts 
of the normal dogs, and sections of the intrahepatic ducts of the dogs 15, 22, 40 
and 77 dajs following cholec^ stectomv w'ere studied The original intent w’as 
to study the changes which occur m the parietal sacculi followung the remoral 
of the gallbladder, but a stud} of the sections rc\caled changes of far greater 
importance 

Without exception, all sections from the controls show that tliere was a 
normal cuboidal epithelium in the intrahepatic ducts, and that the mucosa of 
the gallbladder was co^ered wath high columnar cells normall} arranged on folds 
projecting into the lumen The duct epithelium followang cholecystectom} showed 
definite changes m all specimens Fifteen days after operation the surface of 
the epithelium w^as irregular , new' cells projected into tlie lumen of the ducts, 
and there w'as apparent bud formation These projecting cells contained light 
staining, large, irregular nuclei and their margins were not clearh defined In 
many areas the cells w'ere piesent in multiple lajers Forty dajs after cholecystec- 
tomy, well defined alterations of the duct epithelium were seen Numerous 
mucous folds and villi of varving size w'ere seen projecting into the lumen of 
the ducts, and the epithelial cells w'ere elongated and roughly oval , the cells 
approached the morphologic appearance of the epithelial cells of the gallbladder 
The appearance of the duct epithelium seventy-seven days after cholecystectomy 
fulfilled the promise of the earlier changes The mucous folds w'ere longer and 



SOCIETY TRANSACTIONS 


765 


the epithelial cells were high columnar with oial or ehpsoid nuclei, the long axes 
of which were perpendicular to the bases of the cells The microscopic picture 
ot the tip of one of these mucous folds was identical with that of the tip of a 
mucous fold m the normal gallbladder 

The onh operatne procedure used in this iinestigation was simple cholecystec- 
tomy, which was done on eighteen dogs, no injections of any material were made 
into the bile ducts while the dogs were ali\e The injection of the gelatin solu- 
tion after death serred to distend the ducts and to pre\ent distortion of the 
walls of the duct during the fixation in formaldehyde Therefore all projections 
found in the lumina of the ducts were true mucous folds and were not due to 
infolding of the walls of the duct 

In the normal dog, remo\al of the gallbladder is followed by prompt changes 
in the intrahepatic bile duct epithelium In this study these changes hare been 
follow ed m sequence The der elopment of mucous folds in the ducts, increasing the 
epithelial surface to a marked degree, and the change of the epithelial cells from 
the cuboidal type, with no real resemblance to the gallbladder cells, to high 
columnar cells hanng morphologic characteristics identical with those of the 
normal gallbladder lead to one conclusion Remoral of the gallbladder is follow'ed 
by compensatory changes m the intrahepatic bile duct epithelium , these changes 
must mean that the bile duct epithelium can adapt itself to perform functions 
of the gallbladder 

From the examination of a number of specimens of human livers fby permission 
ot Dr Krumbhaar, Iticklanes Laboratory of Pathologv, University of Pennsyl- 
vania) it appears that tliese changes also occur in human beings after cholecystec- 
tomy and in the presence of chronic cholecystitis and cholelithiasis 

Some Observ vtions on Blood Grolpixg Arthlr M Tiber (by invitation) 

Ten thousand specimens of blood were examined for grouping by the open 
macroscopic method of Vincent , 46 5 per cent fell into group O, 36 4 per cent into 
group A, 13 5 per cent into group B and 4 5 per cent into group AB The 
material used for testing these specimens consisted of pooled specimens of group 
A and B serums The grouping of the red cells was without fault in 9,985 
specimens of blood Fifteen showed questionable agglutination because they were 
either clotted or very anemic The serum of a small number of persons was 
tested with known red cells and it was found that in nine cases the typing did 
not check with the results obtained by typing the red cells In five cases, in 
which the donor and the recipient were of the same group, there was agglutination 
when the bloods were cross-matched In 1,467 transfusions of blood there were 
but 2 deaths, one as a result of an error in technic and the other as a result 
of the use of a so-called universal donor, 10,242 cases of blood transfusion were 
collected from tlie literature, with 22 deaths from all causes in this series 13 due 
to wrong types, 1 to primary disease, 4 to heart failure and 4 to unknown cause 

The following conclusions were given The open macroscopic method of 
Vincent is efficient for determining the blood group of recipients and donors 
Serum for testing should consist of pooled specimens of group A and B serums 
Grouping by this method should be determined by testing the red cells alone The 
classification of bloods into four groups is sufficient for the purpose of transfusion 
The death rate for transfusions of blood is 0 39 per thousand 

DISCLSSIOX 

Perrv Manheivis About five years ago, at the Lenox Hill Hospital, a patient 
who was receiving a transfusion of 100 cc of blood, showed symptoms of a ty-pical 
transtusion reaction of incompatibility The transfusion was stopped, and although 
the reaction was severe, the patient recovered That was one case in which we 
did not do a cross-test because it was an emergency^ and we were hurried bv 
the attending physicians Since that time no transfusion, no matter how urgent. 
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lias been done without a cross-grouping We have not had ain mortalit} I 
believe that every case should be grouped and cross-tested, in addition to the 
grouping 

Philip Levine (by invitation) I should like to make a comment concerning 
the significance of the irregular reactions in general Dr Landstemer and I have 
examined numerous serums by the use of a sensitive technic and vvc have found 
that about 3 per cent of serums showed distinct atvpical reactions at 20 C At 
37 C most of the reactions disappeared About ten serums v'crc observed which 
showed a distinct type of specificity 

The agglutmable property indicated bv this agglutinin is mnuenccd bv hercditv 
A difference m its distribution m colored and white persons is also shown 

Another distinct type is a so-called subgroup division m group A We found 
two atvpical agglutinins and m some serums of groups A and A.B Group O 
cells, which are supposed to be characterized bv lack of agglutinogens, leact with 
agglutinin a- 

In agreement with Dr Tiber’s paper we believe that there is not sufficient 
evidence at present that transfusion in cases with tvpical reactions is harmful 

Reuben OTrrxBERc I do not entirclv agree with Dr Tiber for tins reason 
I think the minor differences tliat are pointed out bv Guthrie and Houck probablv 
do not lead to fatal results, but thej can rcadilv lead to eriors in grouping 
That IS to sav, there arc certain persons belonging to group B whose scrum will 
fail to agglutinate that of persons in group A, knowing that the persons cells 
hav^e been grouped as group B, if one simplv uses tint scrum as a group scrum, 
and depends on it alone, one can rcadilv make a mistake The fact is well recog- 
nized In a studv of blood groupings, Guthrie and Ilouck were the first to 
emphasize that this paiticular subdivision occurred If a person m group B has 
onlj serum agglutinin a and a person in group A only red cell agglutinogen one 
serum will fail to agglutinate the other Onlv this week an intern was puzzled 
by such a case A person vvitii different sets of tv ping serums was put down 
as type B, and then as a tjpc AB On going over the problem with him more 
carefully and testing the serum of the subiect we found that there was a tvpe B 
in the test serums which failed to agglutinate certain scrums of group A For 
that reason I feel that if one knows all about tbe subject, is aware of these 
occasional happenings, and always uses two or three serums of each tvpe to do one 
grouping, then it is safe to go ahead and relj onlj on grouping But if one works 
m a routine wav one may now and then have a serious accident m the grouping 
Itself For that reason I think one should alvvavs, except m emergency, do cross- 
tests as well as grouping 

With regard to extra-agglutinms, two or three vears ago I published a case 
m which death from hemoljsis followed blood transfusions m which an irregular 
agglutinin was demonstrated I do not know whether this is extra-agglutimn 
I of Levine or another of the irregular agglutinins We have not been able to 
identify it because the donor, who was a professional donor, would not come back 
for further investigation Death was undoubtedl> caused bj hemohsis, the 
recipient and the donor both belonged to group B, except for the extra-agglutmm 
that agglutinates and hemolyzes the cells of certain other persons in all four 
groups 

JvcoB Werne (by invutation) A practicallj important and frequeiitlv 
neglected factor in performing the matching is that of time I wonder whether 
anj' of the anomalous observations reported in Dr Tiber’s series inav not hav^e 
been made beeause insufficient time was allow'ed for agglutination to occur Several 
times in doing the routine cross-match, I have had the unpleasant experience of 
reporting compatibility after waiting the conventional twenty minutes, only to 
notice by chance some fifteen minutes later the occurrence of definite agglutination 
Dr Scannell once suggested to me that placing the preparation in the icebox 
would accelerate agglutination, if tins were going to occur I hav^e found this 
measure of considerable help 
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SiLiK H PoLAYFS We ought to be a httle more careful m distinguishing 
the reactions due to anaph\la\is from those due to mteragglutmation At the 
Jewish Hospital in Crooklvn, \\e recently had a case in which the anaphylactic 
reaction following a tiansfusion so closely simulated an mteragglutmation reaction 
that It \\as difficult to difterentiate it clmicall} We sent the blood to the Rocke- 
feller Institute Dr Levine analjzed it and found nothing irregular about it 
Both the donor and the patient were of group A We aie now certain that it w^as 
an anaphylactic phenomenon In a subsequent transfusion in the same case, the 
reaction was definitely controlled bv the injection of epinephrine I feel certain 
that a good man^ of these reactions reported as intei agglutination reactions are 
realh not such, but are simplj anaphylactic reactions 

Arthur kl Tiber One of the speakers suggested placing the reaction slides 
in the icebox It is w'ell knowm that cold agglutinins act at icebox temperature 
0 C klore confusion w'ould be found if the slides were placed m the icebox 
than if they w'ere kept at room temperature If he had said at 36 C , I w ould 
be more apt to agree with him because mam of the irregulai reactions can be 
ruled out at that temperature 

We use the open macroscopic method of Vincent and watch the reaction for 
from five to ten minutes onh An} one who has used this method knows that 
after thirtv minutes’ observ'ation he has a clot on his slide, with nothing to read 

As to Dr Ottenberg s statement, I think it is true that the serum of certain 
patients is weak m iso-agglutmms, and if one uses serum from but two persons 
for testing purposes the results may be fallacious 'Vt Bellevue we hav^e avoided 
these errors bj pooling the serums of the same tvpe In this wav, if an anomalous 
serum is included, it is diluted bv the other normal scrums, and instead of lacking 
an iso-agglutinm, we hav^e the normal titer of iso-agglutinm 

Dr Levine’s statement about the subgroups is an impoitant one, particiilarlv 
m forensic medicine As to the necessitv of determining the presence or absence 
of these subgroups, I think it is unimportant, so far as blood transfusion is con- 
cerned, especiallv when one considers that there were but four deaths directlv 
attributable to the transfusion m the 10,242 cases cited This gives a death rate 
of 0 39 per thousand transfusions I know of no other procedure in medicine 
or surgerv in which the death rate is as low, and I believe it pioves that our 
present procedure of choosing blood donors is the method of choice 

A Method tor the Stldv or Bone M vkkow Cvtoiogv Abrvhvm S 
Gordon (bv mv itation) 

The purpose of this work was to studv the elements of the bone marrow 
from a number of angles such as the determination of the quantities of the 
different tjpes of cells per unit volume of bone marrow, the relative proportions 
of the various tv'pes of elements to one another, and the character of the different 
tvpes of cells m their various stages of differentiation, hoping possiblj to follow 
these stages to their origin in the form of the primordial cell or cells 

In the quantitativ'e estimation of the cellular content of the bone marrow, the 
principle used was the same as that for counting the cells m the circulation 
an acetic acid solution for the nucleated elements, and a citiate solution for the 
red cells as well as for all elements The method maj be termed “the dilution 
method’ In all cases onlv rib marrow was used for the quantitative estimation 
In most cases a 1 9 dilution of the marrow was used, which gave a suitable 
solution for counting and a coiwenient factor for calculation Some cases required 
a modification of this proportion 

Special 3 bv ^4 mch (7 62 by 0 95 cm) graduated tubes were used One of 
these contained 0 9 cc of the acetic acid solution, and another 0 9 cc of the 
citrate solution To each of these tubes 0 1 cc of rib marrow was added, and 
the tubes were shaken for about fifteen minutes The solutions were then drawn 
up into the proper blood-counting pipet to the 0 5 or 1 mark, as the case required, 
and the rest of the pipet filled with the appropriate solutions The pipets were 
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again shaken for about ten minutes, and the counts made in the Neubauer iiemo- 
cytometer The calculations were made according!} 

In all cases the total number of all cells and the total number of nucleated 
cells were counted separate!} from the different pipets in dificreiit counting 
chambers Then the total number of red cells and the total number of nucleated 
cells were counted separately m the same chamber, and the two independent figures 
tor the nucleated cells from the two different solutions were compaied In no 
case were the final figures recorded unless the separate figures corresponded, 
allowance having been made for the average technical error All nucleated cells 
were counted in one group, comprising all nneloid cells, all nucleated red cells, 
including normoblasts, megaloblasts, and still earlier forms of the er\throid series, 
and all lymphoid cells, as well as endothelial cells and all forms of unclassified 
cells In some cases, when indicated, the megakar} ocytes were counted scparatel} 
The further subdivision of these cells becomes a problem for differential study, 
for attempts w-ere not made to differentiate the \arioiis t^pes of cells m the 
counting chamber 

In the differential stud}, blood serum was used for dilution Autogenous serum, 
of course, w'ould ha\e been ideal, but as this was not alwa^s procurable, the 
blood group of the person w'as determined from the marrow, and the corresponding 
serum w'as used for dilution The proportion of serum to marrow cannot be fixed 
for use in all cases as each marrow' requires an amount commensurable with 
its own ph}sical characteristics, and the proper quantit} to be used must be judged 
from experience Sometimes several mixtures must be made before a proportion 
is obtained that gives the proper smears The Roinanowsk} d\cs were used for 
staining In some cases, such as nncloblastic leukemia, hmphatic leukemia, 
agranuloc} tic angina, aplastic anemia or any other form of severe anemia of 
unknown ctiolog}', the results were counter-checked with the supraMtal stain and 
the ox}dase stain, but these were not used for control m all cases 

DISCUSSION 

Max LtDERER The method w'as developed ongmally from tlie wa} m w'liich 
our routine bone marrow studies are made The entire rib is remo\ed and grasped 
betw'een two pairs of strong forceps especiall} made for that purpose, and the 
contents are squeezed into Helley’s fluid It is surprising how much marrow can 
be obtained from a rib, except in elderl} people m whom the ribs are fragile 
However, if care is taken, the rib does not fracture The marrow flows easily 
and can be sucked into a pipet The idea occurred to Dr Gordon of using 
isoserum for a person of the same blood group to w'hich the patient belonged 
in making smears At first he used a serum from groups A, B, AB and O 
respectively, but he learned later that serum from group AB could be used, since 
It contained no agglutinins This serum can be kept in stock The slide prepara- 
tions show the detail of various cells to a fine degree The method has not been 
presented for the purpose of pointing out diagnostic differentiations pathologically 
at this time, but rather to stimulate studies and collect information from w'hich 
practical conclusions can be draw'ii This is important m view' of the fact that 
studies of bone marrow' in the living subject are being adopted as a diagnostic 
procedure, and it is essential that concentration of the individual bone marrow 
cell be studied, b} the method described or a similar one Postmortem material 
lends itself to this work very w'ell Up to the present time, a senes of 100 cases 
has been studied, but far more material must be collected before any definite 
conclusions can be arrived at The two methods are presented for further clinical 
study If they are of any benefit, well and good, if not, they will be discarded, 
they must stand or fall on their own merits 

Louis Gross I should like to ask Dr Gordon whether he experienced any 
technical difficulty in sucking up bone marrow into a pipet, particularly fatty bone 
marrow I should also like to know w'hether he made a series of counts on 
sections from different parts of the rib I presume he did If so, was an} 
appreciable variation found m these counts^ 



SOCIETY TRANSACTIONS 


769 


Abraham S Gordoa Sometimes it takes hours of working with a specimen 
before a suspension is obtained that will gne a uniform smear Some marrows are 
easier to work with than others Children’s marrows are, as a rule, much easier 
than adults The principal thing is to mix the marrow with a definite amount 
of serum The exact amount depends on tlie t>pe of marrow Some marrows 
ha\e much fat in them After thorough mixing, the fat will rise to the surface 
This will answer Dr Gross s question of the difficult! of sucking up the solution 
from fatt! marrow We ha!e no difficult} there because the fat rises to the 
surface of the solution, so that it can be remo!ed easih The remo!al of the 
fat does not intertere wuth the counting process nor with the final results, because 
we are starting witli a definite volume, and the cellular content of the original 
■volume IS still present We take the entire marrow, with the fat and blood 

As to counts from different parts of the rib, we ha\e taken marrow from 
ever} part of the rib, from each end and from the center, and sometimes from 
different ribs of the same patient, and have found no appreciable difference in 
the results When tlie marrow is squeezed out of the rib a certain amount is 
allowed to run out, thus an average ot the marrow in the rib is obtained If an} 
destruction is taking place, especial!} of the red cells, it cannot be helped, nor 
can It be avoided 

Interesting observations were made, and some of the results were uniform 
If tliere is an acute infection before deatli, the marrow will present a defimte 
picture If there is no acute mtection and the patient dies from some chronic 
disease or infection tlie marrow will present another t}pe of picture, and the cell 
content of the marrow will be almost constant I do not know how constant it 
will be for different t}pes of disease age and sex In the stud} that Lossen made 
of infants and children, there was also a great variation m the numbers, ranging 
from 200,000 or 300,000 to over a million He was dealing with a more constant 
t}pe of marrow namel}, acute infectious diseases m children, conditions in which 
the count should be higher and more uniform Generali}, we get a good idea of 
the bone marrow contents, both from the differential stud} and from the total 
number ot cells 

klA.RKED DiLVTVTIOX' OF THE LeFT AuRICLE OF THE HevRT EdWARD A 
Burkhvrdt, Jr (b} invitation) 

An Italian aged 23, presented s}mptoms of acute cardiac decompensation The 
patient was found m a stuporous, semimonbund state, with extreme d}spnea and 
c}anosis Phvsical examination showed a margin of cardiac dulness extending 
5 0, 5 0 and 8 5 cm to the right of the midsternal line in the second, third and 
fourth intercostal spaces respective!} The apex beat was 132 and the radial pulse 
112 per minute klarked presvstolic and S}stohc murmurs were present over the 
precordia The patient died thirU-two hours after observation Autopsv showed 
that the heart weighed 540 Gm The left auricle was dilated to the right of the 
right auricle for a distance of 8 0 cm to the right of the midclav icular line at the 
fourth rib Dilatation to the left was limited b} the arch of the aorta The 
left auricle had a capacit} of 593 cc of fluid (after fixation) The auricle 
contained a thin mural thrombus and the mitral valve was stenosed to a shtlike 
opening, 2 2 cm in length Increased intra-auncular pressure through an incom- 
petent mitral valve plus a damaged auricular mvocardium probabh account for 
the marked left auricular dilatation 

Lwiphos-vrcoviv with Ixvolveviext of the Cextrvl Nervoes Svstevi 
Chvrles Dwhson and Joseph J Michaels, Detroit fb} invitation) 

The brain and the spinal cord are rarelv tlie seat of direct invasion b} hmpho- 
sarcomatous masses Occasional!} the structures about the central nervous system, 
such as the bones ot the skull or the vertebrae, ma} show the presence of hmpho- 
sarcomatous nodules The scarcitv of cases showing secondar} involv^ement of 
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the nervous structure, especiall\ the leport of onlj one case in the literature in 
which the spinal cord w'as compressed, is the reason for tins presentation 

Since 1922, tw'ent 3 -si\ patients wnth Ijinphosarcoma were admitted to the 
^fontefiore Hospital Of these, se\cn cases presented neurologic signs, four of 
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w Inch w'ere verified postmortem Three of the cases presented signs of com- 
pression of the spinal cord, the remaining one showung involvement of the brain 
Of the seven cases showing neurologic signs, two showed invasion (cases 4 and 
5) of the cranial cavitv localized chiefly in the middle and posterior fossae , four 
show'ed involvement of the vertebral column or the spinal meninges causing com- 
pression of the spinal cord or on the posterior roots resulting in herpes zoster 
(as in case 2), and one case imolved the facial nerve peripherallj (case 7) 
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Cases 4, S and 7 showed earlj^ involvement of the cervical lymph nodes, m 
two instances (cases 4 and 5) there was invasion of the cranial cavity In the other 
cases the imasion of the glands of the neck did not occur until late m the disease 
In case 4, in which the cranial cavity was invaded, the brain tissue itself 
did not show any evidences of invasion by the lymphosarcoma, as usually seen 
in metastasis from other tumors, especially metastatic carcinomas The invasion 
m this case took place by way of the lymphatics As the brain proper is not 
supplied by lymphatics this readily explains the absence of invasion of the brain 
tissue by lymphosarcomas The cases showing involvement of the spinal cord 
m the form of compression did not show enlarged cervical lymph glands until 
late in the disease In none of these cases was the spinal cord directly iinolved 
Except for case 7, all of the seven cases in which deep roentgen and radium 
treatment was given showed a recession of the lymphosarcomatous masses, with 
improvement in the S 3 'mptoms only earlj' m the treatment After a few treatments 
the enlargements and symptoms recurred and finally failed to respond This is 
characteristic of all the lymphosarcomas 

The following conclusions were given Twenty-six cases of lymphosarcomas 
observed m the klontefiore Hospital since 1922 were investigated, se\en of which 
presented neurologic signs and symptoms 

2 In none of the cases was there a direct invasion of the brain or tlie spinal 
cord The symptoms were due chiefly to compression from invasion of the skull, 
vertebrae or meninges 

3 Invasion of the cranial cavity took place only when the cervucal lymph nodes 
were involved, and as observ'ed m our series, when thej^ were mv'olved earlj 

4 Deep roentgen and radium treatment, while not a cure for the disease, gives 
some relief from the symptoms during the first few applications The relief is 
chiefly due to the recession of the tumor which causes compression on the respective 
organs When these enlargements fail to respond to treatment, improvement 
in the symptoms may not be expected These cases, however, for a period of 
time are benefited a great deal by deep roentgen rays or radium At present 
these are the best forms of palliative treatment 
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Experiment \L Fat Necrosis and Isolation oi a Causative Factor 
kl Pinson Neal and Max M Ellis 

A lipase fraction has been isolated from fresh hog's pancreas, dried pancreatin 
(Armour’s lot no 205257) and the dried seeds of Aiaehis, the peanut, and 
Hehanthns, the common sunflower The lipase fractions from each of these sources 
when injected intraperitoneallj’^ into white rats produced definite fat necrosis 

These lipase fractions were not thermostabile, and were rendered inactn^e, so 
tar as the production of fat necrosis was concerned, by treatment with ethyl 
alcohol in strengths above 50 per cent, thej-^ were water-soluble and were not 
injured by the presence of ether, toluene or x}dene, thej were not adsorbed bv' 
blood or animal charcoal, from either acid or alkaline solutions , thev' were extracted 
from both acid and alkaline material, and they did not digest fibrin, but were 
activ^e in the splitting of ethvl butj'rate 

The lesults obtained bv injections of these extracts which had no effect on 
fibrin permit the conclusion that trypsin is not required in the production of 
experimental tat necrosis 
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Histologic lesions of fat necrosis found si\ hours following injections of the 
lipase fraction derived from Ataclns, in morphology and m staining reaction, showed 
damages to cell walls, cytoplasm, nuclei and cell fat content Loss of nuclear 
material wnthm six hours after injections show’cd, so far as the cell was concerned, 
the critical character of the process The loss of nuclear material appears to 
be entirely bv lysis The earliest anatomic lesions were found sixteen and one- 
half hours after injections of the lipase fraction from hog’s pancreas Gross and 
microscopic lesions eight dajs after injections of Ataclns material showed definite 
reparative reactions T he local limitation of the lesions of fat necrosis can be 
partially accounted for by the cellular wall, or zone of demarcation 

This experimental fat necrosis produced no definite clinical manifestations in 
the animals into which injections were made 

The assumption of Langerhans that lipase is an ctiologic factor of fat necrosis 
has been proved experimentalh' bv the use of lipase fractions derived from animal 
and vegetable materials 

DISCUSSIOX 

H G Wei is I w ish to congratulate the authors on the splendid piece of 
W'ork tliev have presented I am, of course, particularlv interested because for 
several jears more than a quarter of a centurv ago I tried to find out what 
It was that caused tvpical fat necrosis, and, with the means at that time available, 
I was unable to separate a lipase from trvpsin and still produce fat necrosis with 
a lipase Blood and extracts from liver which arc activelj hpolvtic w'ould not 
produce fat necrosis I thought that this might depend on the fact that there 
are several sorts of lipases, some of which hjdroljze one sort of ester and not 
another I noted that Dr Ellis spoke onlv of testing his lipases with ethvl 
butvrate Did he determine whether thcv would hjdroivze trigljccndes^ Of 
course, m order to produce fat necrosis the lipase would have to hvdroljze triolein 
and tnpalmitin In the experiment in which the lipase was inactivated b> alcohol, 
was there found to be close parallelism between the loss of abilitj to produce fat 
necrosis and the loss of fat-sphtting activitv'^ Of course, the crucial experiment 
here was the production of fat necrosis w'lth artificial lipases prepared bv Falk’s 
method Here certainly the presence of trvpsin, either active or inhibited, can 
be excluded In Dr Neal’s presentation no mention was made of the lesions 
produced by these artificial lipases, and I should like to know more about the 
effects they produced Were areas of fat necrosis found in the thoracic cavitv in 
these experiments’ I have often seen them m fat necrosis produced bv intra- 
peritoneal injection of large doses of active pancreatic extracts 

M M Ellis The lipase fractions did hvdroljze tngljcerides In the alcohol 
treated extractives there was a parallelism between the loss of the fat-sphttmg 
ability and the propertj to produce fat necrosis , as the fat-splittmg activntv 
declined, so did the fat necrosis producing propertv Experiments using the 
artificially prepared lipase fraction (following Falk’s method) are m progress, and 
while the observations are suggestiv'e, vve are not prepared to give a final state- 
ment Regions of fat necrosis were not found m the thoracic cavity of anj" of 
our 300 animals into which mtraperitoneal injections vv'cre made 

M P Neal In the presentation of the pathologic phase of this work mention 
of the lesions produced by the artificial lipases w'as mtentionallv avoided because 
our observations to date are not considered conclusive 

Squamous Cell Carcinoma or the Trachea Paui J Breslich 

A wdnte man, aged 60, complained of severe dyspnea of two days’ duration 
For SIX months he had had paroxysmal attacks of dyspnea occurring with increased 
frequency usually at night There was also a persistent productive cough wath 
hoarseness There were no significant observations in the plwsical and roentgen 
examinations of the chest Treatment failed to relieve the dyspnea and the patient 
lost strength rapidlj The postmortem examination disclosed a tumor in the 
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posterior wall of the trachea just above the bifurcation which narrowed the lumen 
to a sht a few millimeters wide The tumor extended backward to the pre- 
vertebral fascia displacing the esophagus to the left The suiface of the tumor 
111 the trachea was nodular and ulcerated, while the esophageal mucosa over the 

bulging mass was smooth and unchanged Except for a small nodule in the 

lining of the esophagus just below the tumor and covered with smooth mucosa 
there were no metastases to other tissues There was no evidence of an esophageal 
diverticulum oi tracheo-esophageal fistula from which the tumor might have 
originated The new growth seemed therefore to be primary m the lining of 
the trachea The cells of the tumor were squamous epithelium, and m the 
literature are reported seien similar growths of the trachea 

(The complete report will be published m the Journal of Cancel Raeaich) 

DISCUSSION 

G Wells In a case of carcinoma of the trachea with squamous cell 

structure, the exclusion of a primary carcinoma of the esophagus invading the 

trachea is difficult I noticed that m the specimen passed around the esophagus 
IS involved I take it that the conclusion that this carcinoma arose m the trachea 
rather than m the esophagus rests on the lack of ulceration m the surface of 
the esophageal growth Were there malignant changes m the deeper portions 
of the esophagus lining^ 

E R LeCount Growths arising from esophageal diverticula need con- 
sideration 

E F Hirscii The conclusion that this tumor probably arose m the trachea 
or possibly contiguous tissues but not of the lining of the esophagus was reached 
because a bulky ulcerated tumor was found occluding the lumen of the trachea, 
because the two submucous nodules of the esophagus were much smaller, were 
covered by a smooth mucosa and had the appearance of small metastatic nodules, 
and because the stratified squamous epithelium of the esophagus covering the 
nodules examined m a number of places was regular and the deeper portions 
nowhere invaded the submucosa 

PoivPOiD Pericarditis Milton G Boiirod 

A white man, aged 27, died of cardiac decompensation following an old, partly 
calcified mitral and aortic endocarditis Hanging into the pericardial sac from 
the point of reflection of the parietal pericardium from the right auricle posteriorly, 
tliere was a mass consisting of several dozen polyps, some of them solid, most 
of them filled with blood m various stages of mspissation and with various degrees 
of organization The blood spaces were lined by a single layer of endothelium 
The walls of the cj^sts contained macrophages filled with blood pigment 

The tissue between the polyps was loose and fibrillar, with many capillaries, 
and with many large pale cells resembling macrophages The latter were often 
grouped into nodules about a blood vessel, thereby resembling Aschoff nodules 
On the surface epicardium and on many of the polypi there were accumulations 
of fibrin and red blood cells 

This case seems to illustrate a peculiar mode of healing m a rheumatic peri- 
carditis No such polypoid mass has ever before been reported The polypi are 
probably formed by the fusion of partly organized fibrin masses, the gaps between 
them having previously become lined bv endothelium Small endothelial lined 
spaces are common m a healing pericarditis, and occasionally small cysts are 
seen Lanche has reported the presence of a few cysts the size of a pea in one 
case The blood m the polyps seems to have come from a previous hemopericardium 

discussion 

E R LeCount The title is rather unfortunate m suggesting another variety 
of inflammation Organizing pericarditis with multiple polypi might be better 
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Die Fkage nacii desi Urspkuag der ENDosirTRioiDEN Hetlrotopiln urni 
CESCHLECTSREIEEN Weibe B\ Konrad Hlim Pruatclozciit fur Geburts- 
hilfe und Gj'iiakologie, Oberarzt an der Khink -^iis der Unnersit its- 
Frauenklmdv Leipzig Berlin S Karger, 1929 

In this monograph Heim, of Leipzig, undertakes an anahsis of all t^pes of 
endometrial heterotop3" in the se\ualh mature woman, using the term heterotop) 
m the broadest sense so as to include adenom\osis uteri evtcrna as well as mtra- 
uterina and differentiating sharph' between blastomatoid adenomjoma and adcno- 
mj'osis He reviews the various theories of origin of these growths, including ^the 
mesonephros h3'pothcsis and the fetal derivation, vvith a detailed description of 
the embr3ologic dev'clopment of this area 

The postfetal theories are discussed at much length the direct origin of adeno- 
m30sis uteri interna from endometrium (Cullen), the serosal epithelial theorv of 
Iw'anoff, Me3er, Lauche, and Fischel, the transplantation theorv of Sampson and 
the Halbanian theor3 of metastatic In stero-adenosis 

The author’s own material consists of eighteen cases m women between the 
ages of 25 and SO, of adenoiinosis rectovagmalis, adenomvosis uteri externa, 
adenomvosis externa des ligamentiim rotunduin, tubal adenomvosis and adenom3osis 
interna Chocolate C3Sts of the ov’aries were not alwavs found The mam purpose 
of the monograph is obviousb an attack on Sampson’s implantation theor3, and 
since Germain is the stronghold of its antagonists, all the Teutonic artiller3 is 
arra3ed against it Heim considers each of the arguments given b3 Sampson in 
support of the latter’s explanation of main ectopic endometrioses Sampson found 
the condition in about 20 per cent of all his gvnccologic patients Heim finds 
no parallel for this figure in German surgical statistics In two large institutions 
in which he had personal opportunit3 to look over the records and in which from 
time to time a special outlook for these conditions was kept he was able to 
encounter onlv a modest amount of material as compared with what he calls the 
fanciful, imaginar3'’ American numbers (den phantostisch anmutenden Amerikan- 
ischen Zahlen) ^ The fact that endometrial heterotop3 is encountered onh during 
menstrual life he thinks can be utilized just as easib to support a serosal epithelial 
metaplasia bv accepting special hormonal changes “Uterine mucosa-hke is bv 
no means uterine mucosa Robert Mejer’s antipathy to expressions such 

as endometriosis, endometrioma, etc is based upon such reserved judgment” 

The author sees little support for the implantation hvpothesis m the location 
of manv growths about the tubal funnel Also the idea that normal bodj cells 
can be pulled from their foundations simplj bj a needle prick or suture and be 
able to grow in a strange and new environment he regards as purelv speculative 
He admits, however, that most of the mechanical prerequisites for the implantation 
theorj' are adequatelj'^ fulfilled 

The biologic suppositions involv'cd in the acceptance of the vuabihtv and trans- 
plantabihtj" of menstrual desquamate are considered the crux of the Sampsonian 
idea The investigations of Sekiba of Aschoff’s institute and of Bohnen of 
Schroeder’s clinic are reviewed and the author’s own work on the strata of the 
desquamation is presented Heim admits great variation between persons and also 
in the same person In all the large tissue fragments studied as earlj' as thej 
loosened themselv'es (sic) he found histologic signs of necrobiosis The shedding 
appeared to continue down to the basahs, which showed no changes The lack 
of vitalitj' of menstrual desquamate he believes proved bev'ond all doubt 

The experimental transplantation of endometrial tissue bj Jacobsen, Albrecht, 
Katz and Szenes, Michon and others carries little weight with the author since the 
endometrial fragments used were not from menstrinl desquamate Heim attempted 
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m Mtro culture of human uterine mucosa from menstrual and mtermenstrual 
periods and obtained a In eh growth of cells which apparentlj he w'as not able 
satisfactonh to classih Cron and Gej are criticized as being too easily convinced 
of the epithelial nature of cells grow'ing in their menstrual cultures 

The monkei, naturally , is regarded as the best of the lower animals for the 
experimental studj of endometrial heterotop 3 Heim used five monkejs, two of 
which died, leaving one mangabe and tw'o rhesus for stud} He (1) sowed the 
superficial lavers of their decidua menstrualis in the peritoneal cavitj, (2) estab- 
lished a fistula between the uterus and pelvic cavitv during menstruation and 
(3) planted fresh human menstrual sequestrums on the peritoneum or on the 
ovarian serosa of the sexuallv mature female monkej and at the same time injected 
ovarian hormone After fortv-one fortv -eight and sixtv-two dav^s no endometrioidal 
growtn was obtained in am of the three animals It might be added in paren- 
thesis that recentl} Fraser (/ Obst & Gynaec But Emp 36 590, 1929) reported 
the first case of spontaneous endometriosis in a monkev, Macacits ihesus Hence 
after considering his anatomic studies and transplantation attempts Heim concludes 
that fragmented menstrual tissue has no growing power and that Sampson’s theorv 
while theoretical!} admissable is of doubtful validity He quotes Robert Me}er 
as stating with sorrow that Sampson should be so assuming in the choice of his 
proofs reterring specifically to the latter s vv ell illustrated article on embolic 
endometriosis which contained man} unretouched photomicrographs of endometrial 
fragments in uterine venous sinuses {Am J Path 3 93, 1927) Identical prepara- 
tions were sent to Dr Me}er who considered the evidence as nothing more than 
contamination or dirt 

The photomicrographs m Heim’s monograph are poor, being almost uniform!} 
out of focus and thus do not add much strength to his argument The article 
IS otherwise a well presented statement of the views of the protagonists of the 
Robert }ile}er theorv of serosal metaplasia 

Hookworvi Disease Its Distribltion, Biologv, Epidemiology, Pathology, 
Dlagxosis, Treatment and Control B} Asv C Chandler, PhD, 
Professor of Biolog}, Rice Institute, Houston, Texas Price, $5 00 Pp 494, 
with 33 illustrations New York The Macmillan Compan}, 1929 

“There is probabl} no important and widespread human disease in which so 
many important and div^ersified contributions to knowledge have been made within 
a decade as has been the case with hookworm disease’’ To this introductor} 
sentence of the author’s preface might well have been added the statement, that 
among the most important of these contributions stands the long series of articles 
on almost ever} phase of the hookworm problem published b} Dr Chandler from 
1924 to 1929 These researches admirabl} prepared him for the task of bringing 
together the recent advances in the knowledge of hookwmrm disease, which are 
embodied in a vvidel} scattered, complex and v^oluminous literature The work 
of gathering together and digesting the information from this recent literature has 
been thoroughly done, apparentl} nothing of aii} importance having been missed 
The extent of this task is shown b} the fact that the author makes direct reference 
in the text to more than 300 papers published in the last ten }ears 

In considering these recent researches. Dr Chandler does not hesitate to stress 
definitel} his own opinion on matters of controvers} This does not seem in the 
least objectionable to the reviewer perhaps because he finds himself in substantial 
agreement with practical!} all of the views expressed In every case, at am 
rate, the impression is gained that the other side of such controverted questions 
IS given a fair hearing 

The ke}note of the whole book is the quantitative consideration of hookworm 
infestation This involves emphasis on the worm burden of the population group 
as measured by some egg-counting method kluch, therefore, is made of the 
significance of carriers and subclimcal infestation and the inadequac} of incidence 
statistics used alone While the few who still react against this point of view 
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will find much to argue against m almost e\er\ chapter, the author is correct in 
sa}ung that he expresses the attitude of most of the recent iinestigators in this field 

The book sunejs m detail everj phase of the hookworm problem, giving on 
the whole an adequate conception of the present status of knowledge While it 
would take too long to comment on cver 3 ' chapter, there are certain parts of the 
book that should be given special mention The chapter on geographical distribu- 
tion goes far bejond am thing now' aiailable in the literature on the relative 
importance of hookworm disease m different parts of the world In making his 
distribution maps, the author has used the knowledge of the factors limiting hook- 
worm dissemination to supplement present knowledge \\ hilc, as the author himself 
states, these maps will undoubtedh have to be modified m detail as new 
information becomes available, thev give bj far the best picture at present of 
hookw'orm disease as a world problem 

The two chapters on epideimologv give i worldwide view of the relative 
importance of the influence of climate, soil, race, occupation and human habit 
on the dissemination of hookworms While no two workers will agree on cverj' 
detail of interpretation, this account gives a good idea of present knowledge and 
should stimulate workers the world over to publish new observations The detailed 
account m the appendix of the various methods that have been used in studjing 
the hookw’orni problem is one of the most valuable parts of the book 

The full bibliographv of recent researches for the first time brings together 
in one place a list of the important contributions to this subject of the last ten 
v'ears In citation of references in the text, the book is handled ns n monograph 
rather than a textbook which adds much to its value especialh to the research 
w orker 

Although perhaps the text could have been somewhat condensed m places, the 
book as a whole is written in a clear and interesting stv’le and is unusiiallj free 
from tvpographic errors It ought to go far in giving medical men and para- 
sitologists a better idea of the present status of know ledge on this important disease 

The Immlxologv or Parasitic Ixiectioxs Bv Wiiiivm H Tvlivrerro, 
PhD, Professor of Parasitologv, the University of Chicago Price, $6 
Pp 414 New York The Centurv Coinjianv, 1929 

As stated in the preface, this book is a compilation and evaluation of the 
results of the immunologic w'ork on animal parasites and diseases caused bj them 
It IS the first book of its kind Chapter 1 reviews the concepts of parasitism, 
infection and immunitj Chapter 2 is dev'Oted to a discussion of the serologic 
reactions used in diagnosis m diseases caused bv animal parasites amebiasis, 
leishmaniosis, trvpanosomiasis, etc In h 3 'datid disease of man and tr 3 pansomiasis 
of horses complement fixation has reached a high degree of usefulness and promises 
to become of v'alue also in the human schistosome inv'asions In kala-azar, the 
visceral form of human leishmaniosis, specific serologic tests do not appear to be 
of diagnostic value, but certain nonspecific tests based on the increase of euglobuhn 
m this disease are giving consistent results Chapter 3 deals with the l 3 Sins and 
the antibodies that inhibit reproduction of the parasites in tr 3 'panosomiasis and bird 
malaria Chapter 4 discusses the protective and curative actions of immune serums 
m certain protozoon infections and trichinosis, and chapter 5 takes up Iwper- 
sensitiveness and the cutaneous tests for detecting parasitic invasions, more 
particularh m hjdatid disease and ascariasis In chapter 6 the production of S 3 'mp- 
toms by animal parasites is considered The single undoubted toxin produced 
by animal parasites is the sarcoc 3 'stin of Sat cospotidia Allergv' may pla 3 ' a role 
in parasitic s 3 'mptomatoIogy Ascot is pneumonia, for instance, appears to be an 
allergic reaction In chapter 7, the cellular basis of immunity in parasitic diseases 
IS reviewed, and chapters 8 and 9 deal with the nature and production of immunity 
in parasitic diseases and with the immunologic reactions for classifving animal 
parasites In the appendix is a helpful list of the presumablv valid names, com- 
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raon sraon\nis and common hosts of the parasites considered m the text The_ 
bibho^phy ‘has been made as complete as possible and there ’s an index of 
authors as well as oi subjects 

Taliaferro s book is well written The presentation is clear reliable and 
scholarh- There are remarkabh few errors It reflects credit to the American 
school ot parasitologi The scope and nature of its contents hare been set forth 
m some detail to show its significance to the parasitologist as well as to tlie 
immunologist And the pathologist m the narrower sense can be aided br it in 
mam practical and other wars It is an important contribution to parasitologr 
and to immunologr and mil be a stimulus and guide to -rrorkers in both sciences 

Epidemic Encephalitis Etiology Epidemiology' Treytmext Report of 
a Surrer br the Matlieson Commission William Darrach Chairman Haren 
Emerson Frederick P Gar AVilham H Park Charles R- Stockard, Frederick 
Tilner, Willis D Wood Hubert S Horre Secretary Josephine B Neal 
Director of Surrer Helen Harrington Epidemiologist Price $3 Pp 849 
including bibliographr and autlior and subject indexes New York Columbia 
Umrersity Press 1929 

In this book are recorded the results of a surrer of the rrork on the etiologr 
treatment and epidemiologr of epidemic encephalitis Closelr allied subjects — 
postr'accinal encephalitis herpes encephalitis m rabbits — are considered also 
Chapter 1 gires a summarr of the inrestigations into tlie etiologr of encephalitis 
The chapter concludes as lollows Tn spite of the r’ast amount of experimental 
rrork that has been done tliere are still widelr rarrmg opinions m regard to the 
etiologr- of epidemic encephalitis A comparatir elr small group believe that it is 
a toxic disturbance of the central nervous srstem Another rather small group 
considers that a pleomorphic streptococcus is the cause A somewhat larger number 
of inr estigators are com meed that a filtrable rirus identical rridi or closelr allied 
to the herpes rirus is the specific agent In rierr of these conflicting opinions 
mam are forced to the conclusion that the etiologic agent ot epidemic encephalitis 
has not ret been definitelr demonstrated Chapter 2 deals rrith other tvpes of 
encephalitis including the postvaccinal Chapter 3 renews the treatment and 
chapter 4 the longest of all brings together the epidemiologic data of more than 
9000 cases The strictlr clinical aspects and the anatomic changes of the disease 
are not considered in detail The bibliographr which is arranged conrenientlr 
takes about half ot the book There is here a highlr useful surrer rrhich rre orre 
to the generositr of ilr William T IMatheson at whose instigation furtlier studies 
hare been started tlie results of rrhich will be published from time to time 
The renew er has heard the rrish expressed br phrsicians tliat competent, minute 
surrer s might be made of the occurrence of epidemic encephalitis during a certain 
time within definite and suitable localities the idea being tliat some light might 
be throrrm on tlie modes of spread and perhaps other aspects oi the disease 

Medical Leaders from Hippocrates to Osler Br Samuel W Lambert 
MD and George M GooDrrix MC Price $5 Pp 331 rrith 32 figures 
Indianapolis The Bobbs-Ivlerrill Compam, 1929 

This IS a short resume of tlie historr of medicine m sixteen chapters tlie 
central figures of winch are outstanding leaders Chapter 10 howerer on quacks 
IS an exception to this statement The emphasis placed on the influence of the 
leaders whose rrork is discussed seems fair and adequate but probablr the 
significance of Claude Bernard as exponent of the experimental method in medicine 
IS not emphasized sufficientlr The warning on page 267, not to call dead bacteria 
used to prerent trphoid ferer a raceme is of course a slip, as is also the designa- 
tion of a certain serum against pneumonia as ‘trulr antitoxic ’ The illustrations 
reproduce mostlr more or less classic engrarungs and photographs of great medical 
men The strle is clear the presentation leans to the semipopular without being 
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too sketchy and the atmosphere throughout the boolc reflects the best medical 
ideals The authors succeed well m tracing the significant steps m the progressne 
growth of medical knowledge and its practical application 

Principles and Practice or Ei i ctrocardiograpii\ B\ Carl J Wiggers, 
AI D , Professor of Physiology in the School of Aledicine of Western Reserve 
Unlverslt^, Cleveland, Ohio Price, ?7 00 Pp 220, with 61 illustrations 
St Louis C V Mosbi Compaii}, 1929 

As one uould anticipate, electrocardiographv is presented more from the 
ph 3 Siologic point of view Aledical students and others desiring an initial acquain- 
tance with electrocardiographj maj rccene adequate instructions in theorj and 
practice from this volume Ihe clinical features are not neglected The re\ie\\er 
IS a little disappointed in the fact tiiat although a description of dififcrcnt t 3 pes of 
electrocardiographic equipment \\as included, onl 3 indircctl 3 is there ain “critique 
of apparatus” which makes the soltimc b\ the same author on the “Circulation of 
Health and Disease” so valuable to experimenters in this field An 3 imestigator 
who IS at all interested in experimental patholog 3 of the cardiovascular svstem 
and who is not already familiar with recent developments in electrocardiograph 3 
can readil 3 ' obtain a background from this v'ohime 
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PONTILE GLIOMAS 

A PATHOLOGIC STUDY AND CLASSIFICATION OF TWENTY-FIVE CASES ^ 


RICHARD C BUCKLEY, MD 

BOSTON 


Gliomas of the pons alone oi involving together the pons, the adja- 
cent hemisphere of the cerebellum and the cerebellopontile angle aie 
uncommon, if one maj judge both from the few cases included in the 
statistics from neuiosurgical clinics and from the individual lepoits in 
the literature 

In the collection ot 1,737 intiaciamal tumois veiified to July 28, 
1929, in the Peter Bent Biigham Hospital, 732 weie gliomas Of the 
latter, 188 weie located beneath the tentoiium, in the cerebellum and 
pons, and 25 weie classed as “gliomas of the pons, veiified, but 
unclassified 

The number of verified gliomas of the pons does not give the tiue 
incidence of these tumois, because patients for whom the diagnosis of 
glioma of the pons is unquestioned aie raiely operated on, and the 
opportunit) of determining the nature of the lesion may not occui 
Ihere aie twenty-eight such cases grouped as unverified cases of pontile 
tumor among 782 unverified cases of intracianial tumoi 

The problem of dassifjmg these tumois as the gliomas elsewheie in 
the brain weie classified in this clinic by Bailey and Cushing ^ piesented 
difficulties, foi fiom the study of the specimens removed at operation a 
diagnosis other than that of glioma could not be made However, as the 
entire tumors weie eventually available for study, it was found possible 
to classify these gliomas and to demonstiate, despite local peculiaiities in 
structuie, similarities in the gross and histologic stiuctuie of these glio- 
mas to pieviously classified gliomas found elsewheie in the hi am 

It is the plan in this study to present the majority of these cases 
and to illustrate the gross lesion, especially Only the unusual niicio- 
scopic details will be illustrated, for the microscopic structure of similar 
gliomas has been thoroughly illustrated m previous pi esentations from 
this clinic Each classified gioup will be compared with certain known 
features of similarly classified gliomas found elsewhere m the brain, and 
It will be seen that these so-called pontile gliomas differ but little fiom 
the larger groups of gliomas found elsewhere in the brain 


■= Submitted for publication. Sept 30, 1929 

-^From the surgical clinic and laboratory of the Peter Bent Brigham Hospital 

Cm,! ^ ^ Classification of the Tumors of the Glioma 

Group, Philadelphia, J B Lippmcott Company, 1926 
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MATERIAL AND METHODS 

The entire tumor of each patient was available for study From the formalde- 
hyde-Bxed material, paraffin sections ucre stained uith liemato\}]in and eosin 
and phosphotungstic acid hematoxjdin after the method suggested by Davidoff’ 
Frozen sections of the same material were stained with gold chloride sublimate, 
the Globus ° modification being used, and for oligodcndrogha and microglia b\ 
Penfield’s ^ combined method 


GLI0BLASlOM\ MULTITORME 

One hundicd and fifty-two examples of glioblastoma multifoime 
aie included among the 732 gliomas veiified in this clinic These tiimois 
weie found to have many featuies in common m that they were invasne 
and lapidly growing tumois of the cerehial hemispheies wuth abundant 
areas of necrosis, hemorihage and c}st formation The gieat majoiity 
occurred in adults of middle age, wuth but few' occuiring in young adults 
The life histoiy of these tumors w'as measuied in months The vaiied 
histologic chaiacter of these tumois has been desciibed b} Globus and 
Stiauss,® and Cushing and Bailev ^ 

Ten of the twenh-fivc teiified gliomas of the pons w'cie assigned to 
this gioup They w'eie maiKed b} a shoit duiation of life aftei the 
onset of symptoms and b} a gioss and histologic appeal ance similar in 
many lespects to that of the desciibed pieMously veiified examples of 
glioblastoma multiforme There w'as but one difference in that the age 
incidence of this small gioup of cases W'as the opposite fiom wdiat was 
to be expected with piesent knowdedge of the usual age incidence of these 
gliomas Wheieas these tumois aie commonly found in middle-aged 
patients, se^en of the cerebellopontile cases occurred in children and 
30ung adults and but three cases occuiied m adults of 23 , 37 and 59 
years of age, respectivel}- 

The onset of S3mptoms in these patients w'as commonly wuth evi- 
dence of involvement of the oculomotor nerves oi wuth signs of inci eased 
intracranial piessuie Eventuall3', in the course of the illness, even' 
patient ga^e evidence of some involvement of the oculomotor nerves as 
w'ell as of othei cranial nerves notablv, the 561150131^ division of the 
trigeminal and the peiipheial distiibution of the facial nerve Inci eased 
intracianial pressuie occuiied eaily in eight of the cases 

2 Davidoff, L i\r Staining Fibrillarj’^ Neuroglia in Formalin Fixed Mate- 
rial, Am J Path 4 493 1928 

3 Globus, J H The Caial and Hortega Glia Staining Methods A New 
Step m the Preparation of Formaldehvde Fixed Material, Arch Neurol & 
Ps^chIat 18 263, 1927 

4 Penfield, W A Method of Staining Oligodcndrogha and Microglia (Com- 
bined Method), Am J Path 4 153, 1928 

5 Globus, J H and Strauss, I Spongioblastoma IMultiforme, Arch 
Neurol & Ps^chIat 14 139 1925 
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The inteival fiom the onset of s}mptoms to the fatal teimination 
was shoit, a^eraglng but foui months The shortest suivival peiiod 
was one month and the longest seven months A lesion of the biam 
stem or of the ceiebellum vas suspected m each patient because of the 
multiple cranial neive paialysis, increased intiaciamal pressuie and 
im olvement of the sensor}^ and motor pathwa) s Seven of the patients 
appeared to have such an extensive and inaccessible lesion that an oper- 
ative procedure was not consideied Suboccipital explorations weie 
made in the remaining four patients in the hope that a tumoi of the 
cerebellum or of the lateral lecess would be encounteied which could be 
attacked suigicall) Howevei an early postopei ative fatality lesulted 
in each instance 

A postmoitem examination of the brain of each patient was made 
This gave the unusual oppoitunity ot coii elating the clinical S3nnptoms 
with the lesion and also allowed the assembling of such material that 
comparison mth the gioss numbei of known classified tumoi s was 
possible 

The examination of the external aspect of the biain stem showed 
that in nine of the ten specimens the tumoi ln^olved one side of the 
pons alone or moie of one side than of the othei side Fiom one side, 
the tumor projected intc) the angle betw^een the pons and the ceiebellum 
to merge wnth the cerebellum This pait of the tumoi nevei appealed 
to be enucleable In twm specimens in addition to the lateial extension, 
there was a projection of the tumor foiw^ard to the mtei peduncular 
space and posteriorw ard to undeih the medulla In even* case, the 
inferior aspect of the pons had a coiiugated appeal ance owing to the 
fact that the basilai arteiy and its blanches became paitially or com- 
pletely bulled in the expanding tumoi and thus formed a series of 
ridges of tumor Occasionally, one of the cianial neives, usually the 
sixth, was strangulated by one of the ceiebellai blanches of the basilar 
artery on the side opposite the tumoi In every instance theie was 
involvement of some of the cianial nerves b}'’ the tumor, the second, 
fifth, sixth, seventh and eighth neives often w^eie suiiounded by tbe 
tumor or w^ere stretched over the projecting giow’-th These neives oi 
their nuclei were either involved by the tumor or strangulated by 
branches of the basilar arter} This was paiticulaily tiue of the abdu- 
centes nerve In twm cases there was evidence in the gioss of the 
tumor’s invading the subarachnoid spaces and giownng out along the 
trigeminal nerve to the gasserian ganglion 

Some of the brains w^eie cut m the sagittal, and othei s in the coional 
plane It w^as impossible to make out the point of oiigin of any of 
these tumoi s because of the necrosis hemoiihage cist formation and 
size of the lesion How ever m eight instances the tumor mvoh ed one 
01 both sides of the pais basilis and m tw^o it imolved onlv one side 
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of the pais cloisalis In e\ei\ case, it in\ol\cd the brachmm pontis and 
one of the hemispheres ot the ceiebellum The cius ceiebn was exten- 
sively imaded along- with the pons, in one case, and the medulla 
oblongata was invaded in toui instances Guen a coronal section 
thiough a tiimoi leplacing a pait of the pons, the biachiuin pontis and 
the cerebellai hennspheie on the same side, one would find it difficult to 
sa} just wheie the lesion began 

In everi instance the tumoi was soft and contained multiple areas 
of necrosis, small and large hemoirhages and c\stb, as well as scattered 
tiansliicent aieas of cellulai appearing tissue The color of the cut 
sill face laiied with the ncciosis. c\st contents and age of the hemor- 
ihages In seveial cases in which the tumoi was examined but a few' 
months aftei the onset of the symptoms, there were appaient lines of 
denial cation betw'een the tumor and the pontile neive tracts How’cvei 
on micioscopic examination theie appeared to be no line of demai ca- 
tion Theie w'eie larimg degiees of dilatation of the third and lateral 
lentiicles, as the touith lentiicle was frequently almost completel}’ 
occluded b\ the piojection of a cistic pait of the tumoi or of the entire 
tumoi into this space 

As the clinical histones and giO''S specimens of these cases compared 
favorably with those of known ^ellfied cases of glioblastoma multiforme 
so did the histologic appeal ances The local peculiarities of structuie, 
especiall) the ciossmg of the fibei tracts made the general ariangement 
of the tumor of the pons differ fiom that of the tumor of the ceiebrum 
Aieas of degeneiation, hemorrhages old and recent and c\st foima- 
tions w'eie found eveivwheie The cells ^arled in sire, shape and pres- 
en ation The most common cells w'eie those with o\al-shaped bodies 
and w'lth or without piocesses Laiger lounded cells and multinucleated 
cells, w'lth then nuclei vaiioush aiianged w'eie abundant Astroc} tes 
w'ere less common and m no case w'eie theie seen fields m which the 
cells appeared to be diffeientiating into astiocjtes In the pons, the 
pattern of giowth diffeied at the peiipherj because the cells imaded 
along the course of the neive fibei tracts (fig 12) This gave a check- 
eied appeal ance to the bettei piesened aieas Elsew'here the neciosis 
determined the aiiangement of the cells The changes in the blood acs- 
sels varied In the earl} cases there was but little change while in the 
instances in Avhich the period of suriival ivas the longest there w'eie just 
such changes as aie desciibed bv Globus and Stiauss^ and Bailey and 
Cushing ^ namely, ii regular proliferation of the adA’entitia and occlu- 
sion of the lumen bi proliferation of cells beneath the endothelial lining 
Any of the ten cases in this gioup could be considered as material 
for a single case leport because of its mam inteiesting clinical and 
pathologic features HmveA'ei seven of the cases aie described, each 
to illustrate either some special clinical oi a pathologic obsen'ation 
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Microscopic descriptions of the iiidi\idtial tumois aie not included, as 
this part of the study is consideied in the intioduction 

The first two cases aie examples of glioblastoma of the pons with 
a short history, two months in all One case was mistaken foi a tumor 
of the cerebellum and the other foi an encephalitis 






Fig 1 (case 1) — Glioblastoma multiforme imolvmg the left side of the pons 
and extending out into the left cerebellopontile angle A recent hemorrhage has 
broken through the tumor into the subarachnoid space 


Case \ — Rapid onset with paialvsis of left snth and seventh neives Geneial 
pnssuie symptoms Pseiidocei ebellai signs and symptoms Suboccipital ciploia- 
tion yielding no definite evidence of a tiimoi Death Kectopsy disclosed tumoi 
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Histoi} — On Sept 18, 1928, iMan OB, aged 6, \\as referred for obser\ation 
The child A\as normal nntil se\en A\eeks before admission, when a sudden parahsis 
ot the left sivth and seventh cranial ner\cs de% eloped One 'week later, a stag- 
gering gait vas noticed AVithin fi\e weeks after the onset, signs and sjmptoms 
of increased intracranial pressure de\ eloped, so that immediate hospitalization was 
w arranted 

Physical Eiaiiniiation — The child was mentalh alert There was paraljsis of 
the left sixth and se\enth ner\es and iinohemcnt of the sensorj part of the left 
fitth nerre -k coarse lateral n\sngmus was present The gait w is of the 
cerebellar t\pe The deep reflexes were exaggerated The cutaneous sensiti\it\ 



Tig 2 (case 1) — k sagittal section through the tumor seen m figure 1 shows 
a moderate dilatation of the third aentricle and partial occlusion of the fourth 
aentncle The hemorrhages in the tumor are extensne 


o\er the entire left side was lessened The optic disks showed a choking of 4 
diopters There w’ere marked Inpotonia and ataxia of the extremities 

Com sc of Illness — A preoperatue diagnosis of cerebellar tumor was made 
A suboccipital exploration disclosed evidence of increased pressure, but no tumor 
Death occurred two da}s after operation 

Ncciops ^, — A large, soft mass replaced the basilar and part of the dorsalis 
region of the left side of the pons and extended both into the left cerebellopontile 
angle, into the right side of the pons and up and under the left cerebellar hemi- 
sphere k recent hemorrhage extended trom the middle of the tumor out into 
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the subaiachnoid spaces over the anterior portion of the pons The tumor was 
huge, soft, with two large and man> small hemoirhages It presented only occa- 
sional small cysts There was a moderate dilatation of the third and lateral 
ventricles The aqueduct of S>lvius was not dilated The lett sixth and seventh 
nerves were imbedded in the tumor (figs 1 and 2) 

Comment — The rapid development of the disease with early symp- 
toms of general intiacianial pressure suggested the piesence of a tumor 
in the postenoi fossa, piobably m the ceiebellai hemisphcie How- 



Fig 3 (case 2) — The irregular appearance of the base of the pons is caused by 
the indentation of a soft glioblastoma multi forme by surface blood vessels The 
third and fifth nerves are surrounded by the tumor The left sixth nerve is 
strangulated by the anterior inferior branch of the cerebellar artery 

/ 

evei, the early involvement of the left sixth and seventh cranial neives 
and the sensoiy tracts on the left side was against the lesion’s being 
in the cerebellum, for such lesions aie only occasionally seen m tumois 
of the cerebellum The rapid progiess of the disease and the immediate 
cause of death were undoulitedly due to the extensive hemorrhages 
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Case 2 — Onset zvtth weaLness of left hand Paialysis of left facial neive 
VomtUng Dysatthua Dysphagia Spastic paialysis of left side Lateial 
nystagmus Suhtempoial decompi cssion Quadiiplegia Death occtiiied thicc 
zeeeks aftei opeiation Ncciopsy disclosed iumoi of ponz 

Clinical Histoiy— On June 29, 1927, Jean S, a 6 jear old scliool girl, was 
referred with a diagnosis of cerebellopontile tumor Three ^\ecks before her 
admission, definite weakness of tlie left hand was observed One week later, left 
facial paraljsis and weakness of the left lower leg developed More acute sjmp- 
toms began six dajs before her admission, with dvsarthria, dvsphagia and paralj- 
sis of the right third nerve 



Fig 4 (case 2) — This sagittal seciton of the tumor seen in figure 3 shows the 
involvement of the pons, medulla and crus cerebri The fourth ventricle is almost 
obliterated 

Physical Examination — There was spastic hemiplegia of the left side and 
paralysis of the left facial nerv'e and the right third nerve The right pupil was 
smaller than the left There was persistent, slow n>stagmus of the left eye 
upward and to both sides There was a positive Babmski reflex and ankle clonus 
on the left side The optic disks appeared normal 

Couise of Illness — The great variation in the clinical s}mptoms suggested to 
the observers epidemic encephalitis with special involvement m the pons and 
right crus cerebri The nasal margins of the optic disks show^ed beginning 
sw'elling soon after admission Soon there dev'eloped complete quadriplegia, evn- 
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dence of parahsis of other cranial nenes and severe acidosis Death occurred 
on Juh 27 1927 about se^en A^eeks after the onset of the first SAinptoms A 
complete necropsA AAas performed 

Kccropsy — The pons A\as irregularh- enlarged bj multiple, soft nodules, a arm- 
ing in size, which spread in the subarachnoid spaces as far forAA'ard as the point 
of emergence of the third nerAes (fig 3) The growth extended far into the 
mterpeduncular space indenting the left uncinate region to inAohe the right crus 
cerebri The basilar arterj AAas almost complete!} imbedded in the tumor The 
sagittal section showed the enormous size of the tumor, Aihich compressed but 
did not fill the third Aentricle (fig 4) It inAohed almost the entire pons and 
right crus cerebri and iniaded tlie fourth Aentricle The tissue AA'as soft, necrotic, 
with multiple small hemorrhages and tA\o large fresh hemorrhages 

Comment — On admission the mam phtsical obsen^ation Aias that 
of W eber s sa ndronie aa itli complete paral} sis of the oculomotor nert e 
and complete paral} sis of the left side The extensile im oh'enient of 
tlie pons and the right crus cerebri could ivell explain the Weber's 
SAndrome as the oculomotor neri’e A\ent through the gro\\*th With 
the del elopment of the SAA-elhng of the optic disks, a diagnosis of tumor 
of the pons AAitli extension to the right crus cerebri A\as made, and an 
operatiAe procedure A\as not considered adi’isable 

The next case represents another of the difficulties in the diagnosis 
of the subtentorial tumors 

Case 3 — Onset ziith staggering gait and btlafcial ptosis Dysarthria, dysphagia 
and rapid dezelopmcnt of vici cased vitractanial pressure. Snboccipital explora- 
tion for presumed midlinc ceicbellai tumor ivith early fatal results Necropsy 
disclosed tumor of pons and cerebellum 

Clinical History — Bertha P, aged 4, Aias referred on Jul} 26, 1928, for obser- 
Aation About four months before the patient’s admission, her mother noticed 
that she staggered and often fell to the right side At the same time ptosis of 
both e\elids deA eloped DAsarthria, disphagia and the signs and sAmptoms of 
increasing intracranial pressure AAere eAudent in the month before admission 

Physical Evamination — The patient AAas stuporous Hjpotonicity of all the 
muscles of the bod} aa as noted The optic disks aa ere saa ollen to about 5 diopters 
Bilateral parahsis of the third nerves and loss of both corneal reflexes A\ere 
eAident All superficial and deep reflexes AAere absent 

Course of Illness — It AAas difficult both to get an accurate history and to 
make a complete examination of this patient In the belief that the lesion might 
be a midline medulloblastoma of the cerebellum, a suboccipital exploration A\'as 
made on July 30 1926 The midline and fourth Aentricle appeared to be filled 
AAith tumor A piece of the bulging floor of the Aentricle was taken for his- 
tologic section The child AAas in poor condition, CAen before the operation, and 
died tAAO da}s aftervAard Necrops} AAas performed 

Ncciopsy — At the first examination of this brain, the pons AAas described as 
a huge, firm mass AAith the left side appearing smaller than the right side A 
mesial section showed the diffuse, S}mmetrical enlargement projectmg into the 
fourth Aentricle After a second examination the extension of the tumor into 
the right cerebellopontile angle and the cerebellum was seen (fig 5) This part 
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of the tumor \\as soft and necrotic and closclj resembled other examples of glio- 
blastoma multiforme The mam nodular projections o\cr the base represented 
tumor masses growing up between the constricting trans\crse blood ^esscls 

Comment — A pieopeiative diagnosis of niidlinc tumor of the 
ceiebellum, piobably medulloblastoma, was made The absence of 
mstagmus, the piesence of Inpotomcitt . the inci eased intracranial 
piessuie and the staggering gait suggested a lesion of the cerebellum 
located in the midlme This is the youngest patient with glioblastoma 
multifoime encountered in this clinic 



Fig 5 (case 3) — The basilar surface of tins glioblastoma of the pons and 
adjacent parts is like that seen in case 2 The basilar arterj and its branches run 
in grooves through the tumor This large, soft tumor extended into both cerebello- 
pontile angles 

Six of the patients with pontile glioblastomd inultitorme first com- 
plained of staggenng gait and falling to one side In each of these 
cases, it IS most inteiestmg to note that the tumoi intolved one hemi- 
sphere of the cerebellum and the biachium pontis and but a small portion 
of the pons In each of these cases, the adjacent cei ebellopontile angle 
was involved 

Case A— Onset with paialysis of ught fifth and tlwd nava Early symptoms 
of genet al mti act amal ptessute Deafness (.tight eat") Paialysis of tight facial 
nerve Left hctmplegia and hcmihypesthcsia Snhoccipital cvplotafion Death 
Ncctopsy disclosed tumoi of the pons and cct chclltiiii 
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On Jan 4, 1910, Madeline H, aged 15, was admitted to the Johns 
Hopkins Hospital as a brain tumoi suspect The patient w'as normal until five 
months before admission, when the present illness began wnth numbness m the 
right side of the face and drooping of the right eyelid In rapid succession 
appeared symptoms of general pressure, ataxia, seveie occipital headaches, pain 
on flexion of the head and left hemiplegia 

Physical Exainmatioii —The. patient was dull and complained of a stift neck 
The pupils were unequal and nystagmus in all directions w'as present Both 
optic disks were swollen to about 5 diopters There was an incomplete paralysis 
of the right abducens and facial nerves Hypesthesia over the right trigeminal 



Fig 6 (case 4) — This glioblastoma involved the right side of the pons, grew 
out into the angle and completely surrounded the right third and fifth nerves 
The threads pull apart the left sixth nerve from a branch of the cerebellar artery 
which had strangulated the nerve 


field and the left side of the body was present A coarse ataxia and adiadokoki- 
nesis were noted 

Couise m the Hospital — On Jan 6, 1910, a suboccipital exploration w'as made, 
w’lth negative results, and early postoperative death occurred An examination 
of the head was made 

Neciopsy — The entire right half of the pons was replaced by a large, soft 
tumor wdiich extended dowm and back to the level of the ohvar^ bod\ This tumor 
filled the entire right cerebellopontile angle and compressed the right cerebellar 
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hemisphere On the right side, the cranial ner\es from the third to tiie eighth 
inclusive were involved bj' the tumor On the left side, the sivth nerve onl} was 
involved, and this was compressed and flattened bj' the overlying branch of the 
left posterior cerebellar arter 3 

Coronal sections showed a dilatation of the third and lateral ventricles, with 
the fourth ventricle compressed and flattened bj the tumor The tumor extended 
into the left side of the pons and also through the right braclmim pontis to the 
right hemisphere of the cerebellum 

The extensive involvement of the entire right side of the pons is shown in 
figure 6 The cut surface is tvpical of that of glioblastoma multiforine (fig 7) 
The multiple cjsts, hemorrhages and large areas of necrosis made up the greater 
portion of the tumor The subarachnoid space about the tumor was invaded, 
and the tumor cells surrounded the entire sensorv root of the right fifth nerve 
ev'en out to the gasserian ganglion 



Fig 7 (case 4) — This represents a coronal section through the pons, the 
cerebellopontile angle and the right cerebellar hemisphere of the brain seen m 
figure 6 The hemorrhage, necrosis and multiple cysts are typical of this type of 
glioma 

Comment — From the clinical and pathologic standpoints, this is an. 
excellent example of glioblastoma multiforine of the pons The pre- 
operative period of illness was short, and there vv'^as evidence of extensive 
involv'^ement of the cranial nerves on the right side and left hemiplegia 
and hemihypesthesia The large soft, infiltrating, degenerated and 
degenerating tumoi with multiple cysts and areas of hemorrhage was 
typical of other cases in this group 

In his article on strangulation of the nervn abducentes by lateral 
branches of the basilar arter}'^. Dr Cushing ® included this case as one 
of the illustrations of the sixth nerve being involved by the stretched 
artery on the side opposite to the tumoi In this article, attention was 

6 Cushing, H Strangulation of the Nervi Abducentes by Lateral Branches 
of the Basilar Artery in Cases of Brain Tumor, Brain 33 204, 1910-1911 
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also called to the fact that the tlans^else aiteiies may cut so deeply 
into the tissues as actually to he below the level of the suiface This 
featuie of the tumois is w'ell illustiated m figuies 3, 5, 8 and 9 

As m cases 1 and 3, the tumoi iiivohed one side of the pons moie 
than the other The two patients lived foi foui months and had 
symptoms of geneial piessure 

The gloss specimen show’-ed the thickened light fifth neive sur- 
rounded b)'^ the tumoi The eighth nen^e was not found 

Case S—Ouset zvith attack of light mtcnial squint, headache and sfa^ni of 
muscles of left side of neck IFcakiicis of left side Staggenug gait Dvs- 
aithria Diplopia Symptoms of genet al pi essui c Diagnosis of tumoi of poni 
No opciation Death Ncciopsv 

Clinical Histoiy — On Feb 16, 1923, Man F aged 13, was referred for 
obsenation The s 3 nTiptonis of the present illness began six and a half months 
before admission, with transient attacks of right intcinal squint, slight headache 
and spasm of the left sternomastoid and trapezius muscles Six W'eeks later 
definite w'eakness of the left leg and hand were noted Meanwdulc the attacks 
of torticollis and internal squint became fiequent and sererc The patient became 
drow'S}' and weak and had a staggering gait, diplopia and djsarthria so that she 
was hospitalized elsewhere from Oct 2, 1922, to Dec 11, 1922 After discharge 
she w'cnt to school until Jan 9, 1923, then persistent ^omltmg began and lasted 
for three daj s During the next month, incontinence of urine, inahiht} to sw’allow' 
and left hemiplegia developed 

Physical E'iainiitatiou — The patient was comatose, and complete left hemi- 
plegia w'as present There w'as bilateral imolvemont of the fifth, sixth aiW sev- 
enth ner\es The optic disks showed a high grade of choking with secondarj' 
atrophv f 

t 

Coin sc of Illness — A diagnosis of glioma of the pons was made Death 
occurred three dais after admission Necropsi was allowed 

Nicrop<!y — The entire brain stem was distorted hi a large, diffuse soft tumor 
ivhich spread out into both recesses and extended as far forward as the inter- 
pedunculai space (fig S) The tumor iniohed the right side of the pons and 
medulla more than the left side The basilar arterj was imbedded m the tumor 
and ran a tortuous course through it The branches of this arterj'- disappeared 
in the tumor The fifth, sixth, seventh and eighth cranial nerves on either side 
w'ere difficult to distinguish, as thev w'cre imbedded m the tumor The sections 
through the pons and medulla showed that the entire right side of the pons and 
the entire dorsal part of the left side of the pons W'ere replaced bj" a soft, vari- 
colored tumor wuth multiple cjsts and hemorrhages The tumor ln^ohed the 
medulla and the cerebellum on the right side and jutted up into the fourth 
ventricle From manv sections it appeared that the dorsal part of the pons was 
first involved 

Comment — This patient had been in foui separate hospitals and 
W'as considei ed as having encephalitis and chronic meningitis On admis- 
sion to this hospital, the patient presented the clinical pictiue of tumor 
involving the pons and the ceiebellum 
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Fig 8 (case 5) — This glioblastoina in\ohes the base of the pons as do the 
tumors seen in cases 2 and 3 The blood vessels arc buried, and the cranial nerves 
are difficult to locate The sagittal and coronal sections show a soft, necrotic and 
cj^stic tumor surface 
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CvsL 6—Btlafcial paial\sis of the siith, sc-ocutli, ninth tenth and tzoclfth 
nerzes Quadnplcgia Diagnosis of tiimoi of pons Roentgen theiapy zoith 
temporary relief Death Aeeiopsy 

Clinical History— On :Ma} 2, 1928, Greta L aged 13 as as referred ssith a 
diagnosis of tumor of the brain About ten sseeks betore the child s admission, 
the mother noticed that the child held her head retracted toward the right One 
week later, a left internal strabismus de\ eloped suddenh Despite this, the patient 



Fig 9 (case 6) — ^This large glioblastoma has completely osergrown cranial 
nerses and blood sessels 

continued at school for two weeks, until the sudden onset of a progressne parahsis 
of the right leg and arm, botli sides of the face and tongue She complained 
of an occasional occipital headache There were no ssmptonis of increased intra- 
cranial pressure 

Physical Examination — The child was mentalh alert Right hemiplegia with 
contracture and parahsis ot the left upper extremiti was associated with bilat- 
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eral paralysis of the s:\th, seventh, ninth, tenth and twelfth cranial nerves There 
was no sensorv disturbance A slight choking of the optic disks was seen 

Course of Illness — A diagnosis of tumor of the pons was made Several 
courses of roentgen therap 3 were given, vv'ith temporarj relief Death occurred 
sev'en months from the onset of the svmptoms Necropsj' was performed 

R'ceiopsy — The entire basilar surface of the pons was covered b> a soft, often 
necrotic, cvstic mass which extended into the ccrebellopontilc angles, forward to 
the infiindibuhim and backward to overlap the medulla (fig 9) The basilar arterj 
disappeared into the growth Iilanv other arteries from the anterior part of the 
medulla bridged over the space between the tumor and the medulla and dtsap- 


niqiiii iiiqnu iiiijunimijHii iniji.n ini[i;iiniii|intinii|iifi ii!jiini lUjniqtr 
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Fig 10 (case 6) — This sagittal section of the tumor seen m figure 9 shows 
the tvpical cut surface of the glioblastoma The fourth ventricle is compressed, 
and the third and lateral ventricles are dilated 


peared into the tumor This growth did not adhere to the adjacent cerebellum 
By pushing it aside, the fifth and eighth nerves on either side were seen to be 
uninv'olved by the tumor The third and ninth nerves appeared to be compressed 
The other cranial nerves were not recognized The surface exposed by the 
sagittal section was an excellent illustration of a glioblastoma multiforme arising 
from the anterior and basilar portion of tlie pons (fig 10) 

Comment — The diagnosis of extensiv^e glioma of the pons was made 
because of the involvement of so many of the cranial neives and of 
the motor and sensory pathvva3’^s The tiunor appeared to be the largest 
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of the senes of tumors seen in the region of the pons The patient ^\as 
given seA eral courses of roentgen ra\ treatments and appeared to improve 
temporanly after each one 

C\sE 7 —Ojisef xoifh hnmius {IcfO present for four years Recently, stag- 
go mg gait Occipital headaches (/c/Z) \aiisca, 'vomiting Complete deafness, 
one month Various hospitalisations AtoMa Hyperesthesia, left side of face 
Diagnosis of probable left acoustic neurinoma Suboccipital exploiation aif/i 
finding of tumor of pons hlling left lateral lecess Death fz\.ehe days after opera- 
tion Necropsy disclosed tumor of cerebellum and pons 

Clinical History — On April 1 1929 Pauline W, aged 37 vas referred vith 
a diagnosis of tumor of the left cerebellopontile angle For four jears before 



Fig 11 (case 7) — A part of this large glioblastoma A\as renio\ed from the 
right cerebellar hemisphere at operation The brachiura pontis and the dorsal 
portion of the right side of the pons are in\oKed 


admission the patient had tinnitus in the left ear but no deafness She vas veil 
until four months before admission vhen staggering gait, increase m se\erit 3 of 
a left occipital headache and dizziness forced her to go to bed Complete deafness 
in the left ear and tinnitus in the right ear vith persistent nausea and \omiting 
vere present for the month before admission 

Physical Eraniinatwn — The patient vas drovs> and emaciated Xjstagmus 
in all directions vas present There vas hi peresthesia oier the left side of the 
face, ataxia of the extremities, especialh of the left side and suboccipital tender- 
ness There was complete deafness in the left ear The optic fundi showed 
engorgement of the leins 

Course of Illness — The patient was emaciated delndrated and in poor condi- 
tion Howeier a suboccipital exploration was begun As no eiidence of a 
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h} clroccphalus was foiniJ on tapping the \cntnclcs, tlie o])cration was stopped Ven- 
tiiciilogiams were unsnceessful On the following da\, the siiboccipital explora- 
tion was made, and a glioma of the left side of the pons was demonstrated A 
postoperatne infection with Sfaf>li-\loiorcu<! nlbtis occurred, and death resulted 
twehe da\s later Aecropsy was performed 

— \n infected thrombus was found in the left lateral cerehial sinus 
There was a locdi/ed meningitis which obscured the stinctures o\er the bisc of 
the brain 



Fig 12 (case 7) — This photomicrograph represents the usual picture at the 
periphery of the glioblastoma, X 100 It shows the cells invading betw'een the 
fiber; tracts Phosphotungstic acid hematoxylin used 


The results ot the recent operation were sliowm on the uncapping of the left 
hemisphere of the cerebellum and a portion of the tumor There was no distor- 
tion of the medulla, pars basalis of the pons or the large basilar arteries The 
cranial neries on the left side appeared normal On the right side, the eighth 
cranial nerve was not seen The right fifth nerve was surrounded by' tumor 
The coronal sections showed a soft, partially' necrotic, gray-w'hite tumor infil- 
trating the left pars dorsalis of the pons, the left brachium pontis, the left 
cerebellar hemisphere and the left side of the dorsum of the medulla oblongata 
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(% ll") The tumor also exteiiaed up into the lourth \entncle and partialh 
occluded it At one point it \\as adherent to the epend\nial lining on the opposite 
side of the ^ entricle 

Comment — It is impossible to eialuate the history of tinnitus for 
four \ ears before the onset of the acute intracranial s} mptoms It may 
be possible that a glioblastoma can be present over a long period of 
\ears and then begin to grov rapidh 

The onset tvith staggering gait dizziness and headache suggested a 
tumor of one cerebellar hemisphere The fact that deafness occuired 
late in the course and that there were no eMdences of papilledema was 
not in fa^or of a primary acoustic tumor 

The gross specimen suggests that in this case the growth began in 
the cerebellar hemispheie and then imohed the dorsalis pontis a part 
of the pons which has not been commonh found imolved b^ glioma 

SPOXGIOBL \STOMA UXIPOLAKE 

Tweiitc-foui examples of spongioblastoma unipolare appear among 
the gliomas Aerified in this clinic Se\en of these tumors were located 
in the cerebrum and eight in the cerebellum and nine were recentl} 
classified from among a group of sixteen Aerified but preAiously unclassi- 
fied gliomas inA oh mg the optic chiasm and optic nerA es 

Fifteen of the scAenteen examples of spongioblastoma unipolare 
found in the chiasm and in the cerebellum occurred in children under 
15 }ears of age Six of the se\en patients A\ith this tepe of glioma 
in the cerebrum AAere adults 

These tumors are usually sIoaa groAAing for this group the aAerage 
period of surA-iA*al after the onset of symptoms A\as OAer four a ears 
HoAAeA’er the course of illness m fiA'e of the eight children A\ith 
spongioblastoma unipolare m a cerebellar hemisphere AAas much shorter 

It IS of interest that the ages of the fiAe patients herein included A\*ere 
13 29, 34 38 and 59 a ears respectuely shoAAing again the contrast 
in ages seen m comparing the group of patients AAith glioblastoma 
multi forme 

There AAere no special similarities in the clinical histones of the 
fiAe patients of this group except that tAAO patients AAere suspected of 
liaAing acoustic tumor 

The aAerage duration of life from the onset of sa mptoms until death 
AAas tAAO A ears AAith the extremes being four months and four a ears 
Taao of the patients AAere considered as liaA'ing pontile tumors and 
AAere not operated on Acliile three patients had suboccipital explorations 
Taao of these patients died sliorth after operation and one patient 
liAed for one a ear 

The tumors A\ere firm and graA AAith small and large CASts and 
little gross eAidence of necrosis Usualh one side of the pons AAas 
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involved, and the tumor tended to glow out into the adjacent angle 
and dowmw'ard to invade or oveihang the medulla Consequently, the 
cranial nerves, especially the sivth, seventh and eighth, were invohed 
on one side 

Although this t}pe of glioma is classified as unipolai spongioblastoma, 
the cells of the tumor consist of spongioblasts wuth either one or two 
processes, as w’^ell as of astrocjtes in variable number The cells are 
variously aiianged, either m paiallel groups or about blood vessels oi 
areas of degeneration The cells of the tumors m this series were 



Fig 13 (case 8) — Tins large unipolar spongioblastoma has gro\Mi over the 
basilar vessels and the cranial iier\es 


frequentl}" arranged parallel and appeared to grow down and along 
the fiber tracts (fig 14) Small and laige cjsts were present, and small 
areas of necrosis w^re frequent The cells were often grouped about 
the smaller aieas of neciosis wnth their processes extending toward the 
necrotic area 

The histones of thiee of the five patients with unipolare spongio- 
blastoma wnll be presented The clinical diagnoses of these three cases 
w’’ere glioma of the pons glioma of the cerebellum and glioma of the 
cerebellopontile angle, lespectnel) 
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Case 8 — Onset with cinotwnal distui bailees and diplopia Symptoms of gen- 
et al picssitie Weakness and paialysis of cntiie tight side Deafness (tight) 
Dizziness DysaitJnia Siibtempoial decompi ession Death two months latei 
Neciopsy diselosed tiimoi of pons 

Clinical Hist 01 y — On Alarch 14, 1913, Angelina ]\I , aged 13, was referred 
with a diagnosis of tumor of the brain One j'ear before her admission, the onset 
of the illness began with diplopia and the si^mptoms of increased intracranial 
pressure In the month before admission there was a gradual onset of weakness 
and paralysis of the right side, deafness of the right ear, dizziness, dysarthria 
and difficult> m swallowing 





Fig 14 (case 8) — The cells of this unipolar spongioblastoma tend to arrange 
themselves uniformly in parallel rows, stained with phosphotungstic acid hema- 
to\jdm, X 600 


Physical Examination — The patient was well nourished There was paralysis 
of the left abducens nerve and coarse n 3 'stagmiis of this ej'e Muscular weakness 
and anesthesia to touch, pain and temperature of the right side were present The 
corneal reflexes were absent There was no swelling of the optic disks The 
patient vas completely deaf m the right ear 

Com sc of Illness — A diagnosis was made of tumor of the pons, contraindi- 
cating operation After the patient’s discharge from the hospital, her symptoms 
increased m se\erit}, and death occurred m Ma}'^, 1913, about one and one-quarter 
}ears from the time of the onset of the s 3 mptoms A partial necropsy was made 
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Ncdopsy — TIic pons was replaced In a firm, £'ra\ tiimoi winch iinaded the 
subarachnoid spaces and completch co\ercd tlie aiiteiior portion of the pons It 
extended from the crus abo\c down through the oii\e The fourth \entncle was 
crowded back This bulkj’ tumor grew' down to co\er the base of tlie medulla 
and filled up both cerebellopontilc angles (fig 13) The basilar \cssels were 
imbedded deepl}' in the tiimoi 

Comment — This lepiesents anothei ease diagnosed as tumor of the 
pons and considered to be inopciable The ttiinoi, as in other examples 
of this type, extended from tlie pons to fill out the adjacent cerebello- 
pontile angle 



Fig 15 (case 9) — This unipolar spongioblastoma, as did the tumor m case 8, 
grew' out over the base of the pons to overly the medulla and fill in the left 
cerebellopontilc angle 

CAsn 9 — Onset zuith occipital headaches and binning of vision Diplopia 
Loss of sensation ovci light side of body Picsitmcd tiinioi of cci cbelluin Sub- 
tempoial decoinpi cssion Snboccipital c\ pJoi ation, vjith negative icsiilts Death 
Necropsy disclosed tinnoi of pons and ccicbcHutn 

Clinical Histoiy — kfrs Preston J was admitted to the Johns Hopkins Hospital 
on July 23, 1908, for observation The present illness began fiv'e months before 
admission vv'ith sev’ere occipital headaches and blurring of vision Two vv'eeks 
later, diplopia vv'as noted Three months after die onset, the patient was adv'ised 
to have her glasses changed to correct her failing v'ision There soon developed 
numbness spreading ov'er the entire right side of the bodv' There was no nausea 
or vomiting 
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Physical Eiaimnaiwn — llie patient was well nounshed There was paralysis 
of the left abducens nei\e Ihe sensation over the right side of the body was 
impaired, and in addition there was slight weakness of the right hand and arm 
A slight swelling of the left optic disk was seen 

Coni sc of Illness — The diagnosis w'as not clear, and a subtemporal decom- 
pression w'as made on Julv 24, 1908 There w'as a stead> progress of symptoms 
with signs of increasing intracranial pressure AnnoMiig attacks of hiccup, 
gradual paralysis of the right side, d\sarthria and invohement of the right 
abducens nerve brought the patient back to the hospital On Oct 24, 1908, a 
suboccipital exploration w'as made, but a tumor w'as not disclosed The patient 
died three w^eeks later A partial necropsA was allowed 

Ncciopsy — The dorsal and basilar poition of the left half of the pons w'as 
leplaced Dy a firm, graj-jellow’ tumor containing inanv small cists This tumor 
extended into the left cerebellopontile angle and also formed a tongue of tissue 
over the medulla oblongata (fig IS) 

Case 10 — Onset with pataly^is of left sixth ncivc and diplopia Six months 
late), deafness m left cat , then in light eai Tinnitus Paialysis of left seventh 
neive Dysaithia Staggciing gait Suboccipital Juadaches Ncin ofib) oniato- 
sis Diagnosis Left acouilic tunio) Negative i emits in suboccipital cxploia- 
tion Eaily and sudden fatality Ncl)oP<;v 

Clinical Histoiy — On June 4, 1919, Elsie T, aged 29, wxas referred for obsena- 
tion The illness began about tw'o years before admission wuth paralvsis of the 
left external rectus muscle and diplopia About six months later, deafness began 
in the left ear, and soon lUAolved the right car There was no tinnitus About 
the same time, twitching of the left facial muscles began, and left facial paralysis 
developed Suboccipital headaches, dysarthria, staggering gait and djsphagia 
appeared during the j'car before admission 

Physical Exaniination — Paialvses of the motor division of the left fifth and 
of the sixth and seventh nerves w'cre present Deafness w'as complete m the left 
ear There was nystagmus on looking to the left and right Weakness and hvpo- 
tonicity of both lower extremities were noted and ataxia of both upper extremi- 
ties, both more maiked on the right side The Romberg test was positive, and 
the patient fell to the left There w'ere generalired subcutaneous neurofibromas 
over the legs and back and multiple pigmented areas in the skin oier the back 
and neck Symptoms of general pressure weic not present 

Couise of Illiicsi — A preoperative diagnosis of acoustic tumor w^as made, and 
a suboccipital exploration w'as undertaken Intel nal he drocephalus w'as demon- 
strated, but a tumor was not seen There w'as an eail} postoperatne fataliti 

Ncciopiy — The medulla w^as found to be w^edged into the foramen magnum 
The pons w'as enlarged, and m the subarachnoid spaces was a spreading glioma 
wdiich crossed the median line to involve the fifth to the tw'elfth cranial nerves 
on the left side and the sixth nerve on the right side The coronal sections dis- 
closed a firm tumor replacing the greater part of the left side of the pons and 
left cerebellar hemisphere and filling m the left cerebellopontile angle Several 
recent hemorrhages into the tumor were seen (fig 16) 

Comment — In this patient, the piesence of the subcutaneous nodules 
and pigmented lesions associated wuth the SAinptoms and signs of a 
lesion in the posteiior fossa suggested that the tuinoi was an acoustic 
netiiinoma Netiiofibiomas and pigmented aieas m the skin of the 
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trunk htivc been loiind in ti ccitdin numhci ol piiticnts with eicoiistic 
neuiinomas, in patients with gliomas in the legion of tlic ojitic cinasin 
and thud ventiicle .md in one patient with a ^cn^lcd fibrillary 
astioc}toma of the pons 



Fig 16 (cisc 10) — Tins unipolar spongiobhstoin i filled out tlic left ccrcbcllo- 
pontile angle and ga^c the sjauptoms suggesting an acoustic neurinoma llic 
coronal section shows the basilar arterj buried in the tumor 

\STROCYaOMAS 

Asti ocytoinas aie classified as eithei of the fibillaiy oi of the proto- 
plasmic type Iheie aie 109 examples of fibiillai}'^ and eight} -five 
protoplasmic astrocytomas among the 721 reiificd gliomas 
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Fibrillary astrocytomas are found with about equal frequenc} in 
the cerebellum'^'and in the cerebrum In the hospital senes lift} -two 
were located in the cerebellum and thirt\ -eight of these ^^ere found 
in children under 15 }eais of age The patients -with such a lesion m 
the cerebral hemispheres were mosth adults 

Protoplasmic astroc}tomas are usualh found in the cerebral hemi- 
spheres onh eighteen of eight\-fi\e \erified cases having been found 
in the cerebellum Fourteen of these eighteen tumors located m the 
cerebellum occurred in children under 15 \ears of age Of the sixt}- 
seven patients vidi such a lesion in the cerebrum sixty-three were 
adults 

Both t}pes of astrocAtomas are considered to be slow grouing with 
a var}ing period from the onset of symptoms to the point of hospitaliza- 
tion Because of the location of the astroc\i;omas in the cerebellum 
and because of their occurrence more especially in childhood, more than 
one half of the patients had simptoms for less than six months before 
operation the tumors m the remainder going from one.to seieral years 
before coming to operation 

Both protoplasmic and fibnllarx astrocitomas are most commonly 
found m tlie midcerebellar region arising from the posterior part of 
the roof of the fourth lentricle Of seienti* such verified tumors 
fifty vere located in the fourth ^entrlcle and the greater number of 
these were c}stic The other t\\enty \\ere located m one or the other 
hemisphere of the cerebellum and some of them jutted into the fourth 
\entncle In the c}sbc astroc}1:onia the tumor existed as a mural 
nodule 

There are nine examples of tumors of tlie astrocyte t\pe six of 
■which are classified as of the fibrillar}’ t}pe two as of the piotoplasmic 
variet}' and one as an astroblastoma 

It IS of clinical interest tliat five of these nine astroc}’tomas -were 
included among the eight tumors suspected of being acoustic 'whicli 
■were found among the t\vent}-five cases included m this report The 
special clinical features will be mentioned in the comments on each case 
The SIX examples of astrocytoma fibrillare were found in patients 
9, 12 14 28 42 and 48 years of age The duration of life from the 
onset of s}’mptoms until the fatal terminabon was 6 8 and 11 months 
2j4 3 and 4} ears respectively 

One of these six patients died shortly after admission and four of 
the other patients died following suboccipital exploratori- operations 
one patient, not operated on died at home 

The gross lesions in these six cases ditiered m that four imohed 
the dorsal portion of tlie pons alone and the tumors were not seen 
until coronal sections of the pons were made (figs 19 and 21) These 
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foui astioc}tom.is \\eic not laigc but then location in obstructing the 
fouith Aentricle lesulted in a Indiocephalus and an cail_y fatal result 
(fig 20) The lemaining U\o examples of fibiillar} astrocjtoina 
imohed one side ot the pons, the adjacent hradiuini pontis and ceie- 
hellai hcmispheie and then filled in the ceiehcllopontile angle on that 
Side Clinicalh, these two tuinois simulated acoustic tumois 

The cut sill face of all the fihiillar> astiocjtomas showed them to 
he tough and gi a) -white, wnth small c\st‘^ and hut little opacpie, necrotic 
tissue 

The two examples of piotoplasmic astiocjtoma occurred m adults 
33 and 43 }eais of age Both patients were sus]iectcd of haMiig an 
acoustic tumoi, and m each, tlie tumoi was found iinohnig the pons, 
adjacent cerebellar hemispheie and ccichellopontile angle 

The micioscopic stiuctuie of the fibrillary and piotoplasmic 
astiocjtomas showed no difierences fiom that of similai tumors else- 
wheie m the hi am 3 he} weie all imasnc, and all piesented lanous 
aspects of neciosis In the fihiillar} astrocytomas, multiple small and 
large c}sts weie common In this t}pe of glioma as m the unipolar 
spongioblastoma, the nene fihei tracts show'ed much less damage than 
in such gliomas as glioblastoma multiforme In the fihiillary astrocytoma, 
m the midst of the tumoi, it was possible to find intact nene cells of 
ciainal ner^e nuclei, as w'ell as myelinated and iinin} ehnated ner^e 
fihei s In the necrosis associated with glioblastomas, fiber tracts were 
totally destio}ed The reaction to the slow -gi owing tumors, such as 
the astroc} tomas, w as much less mai ked than that to the rapidl} grow'^- 
ing, extensnely neciotic glioblastomas 

The histones of five patients wnth eithei fibrillar} or protoplasmic 
astioc}toina or asti ohlastoma wall be presented 

The tumoi in case 1 (fig 17) was one of foui examples of fibrillary 
astrocytoma imolving the pons alone The pais dorsalis appeals to 
be piincipally involved b} this tumor (fig 17) Special involvement 
of the basilar portion of the pons is illustrated in figure 18 

The remaining cases of fibrillary and protoplasmic astrocytoma and 
astroblastoma illustrate gliomas involving the pons adjacent ceiebellar 
hemispheie and ceiebellopontile angle Clinically, the patients wuth these 
tumois were suspected of haMng acoustic tumoi 

C\sE 11— Onset ZL’iih paialysis of thud ncn’c Right hemiplegia Weal ness 
of light side of face Symptoms of gcncia! piessiiic Eiploiatory aamotomy 
Tilth hndiiig of ma eased picssuic Eaily fatality Ncciopsy disclosed tumoi 
of pons 

Clinical Histon — On Juh 27, 1911, Hortense H, aged 12, w^as admitted to the 
Johns Hopkins Hospital for observation Four jears before the patient’s admis- 
sion, the parents noticed that the child’s left eie w’as turned up and out Soon 
a weakness, followed b-i parahsis of the extremities of the right side, began 
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One ^eal later, a weakness ol the light facial nenc was noticed In the yeai 
before admission, sMiiptonis of genetal ptcssuie weie evident The gait became 
unsteady Theic was no tinnitus Despite the previous developments, the child 
went to school and was able to read w'cll until the time of admission 

Physical Eiaiiiiiiatioii — The child was In droccphalic Both optic disks w'cie 
sw'ollcn to 4 diopters Tlicie was a paialysis of the light thud neive and facial 
weakness on the right There was weakness of the right tiapcnus and Inpcs- 
thesia to pain, touch and tcmpciature o\cr the paialjrcd light side The abdom- 
inal reflexes W'eie absent A bilateral Babiiiski leflex and ankle clonus on the 
right side W'ere bi ought out 



Fig 17 (case 11) — The doisal pait of the pons appears to be especially 
iinolved by this fibrillarv astiocitoma The fourth lentiicle is lepresented by a 
mcie slit, and there is resultant dilatation of the lateial ventricles 


Couisc of ///lusf — Foui da\s after admission, an exploratory operation dis- 
closed lentncular fluid under gitat pressure Owing to the development of rcs- 
piiatorv embaiiassment the cxploiation w is abandoned Death occiiired 
twentv-foiir hours after opeiation Neciopsy was perfoimed 

Acoofsy — The pons w'as asMiimetricalh enlaiged, but the external appearance 
did not suggest a tuinoi A senes of coronal sections showed a tumor iinohmg 
the doisal part of the pons and obliterating the aqueduct of S^lMus with a 
resultant h\ drocephalus (fig l/I The tiiinoi extended forward to the left side 



S06 


IKCHIl LS or PUaOLOGV 


of the third -sentncle and filled the interpeduncular space It then bulged beneath 
and into the left optic thalamus to project across the inidlinc to block the right 
foramen of Monro The entire tumor was a uniform gra\, except for small 
central \cllow areas of degeneration 



Fig 18 — The diffuse enlargement of the pons bi the fibrillari astrocitoma 
caused a complete occlusion of the fourth Acntricle bi projecting into it, m contrast 
to the compression of this \entricle as seen in figure 17 In the upper figure, the 
solid tumor of the pons is seen to project between the tonsils of the cerebellum 

Coinnieiit — This diftiise fibnllan asti oc\ toma was confined to the 
pons and invaded the cerebral pendimcles The cerebellum w^as not 
involved 
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Case ]2—Giadual but incomplete development of deafness (tight) No tin- 
nitus Involvement of light fifth snth, seventh and eleventh neivcs Ceicbcllat 
signs and symptoms Snboccipital cxploiation zuith eiposuie of supposed tunioi 
of medulla Death two months latei Neciopzv disclosed tnmoi of pons 

Clinical Histoiy— On Sept 16, 1927, George G, aged 42, was referred for 
observation For nineteen years, the patient was aware of the gradual develop- 
ment of deafness, without tinnitus, in his right ear There were no other neuro- 



Fig 19 (case 12) — Except for the distortion of the right vertebral and basilar 
arteries and the fullness of the right lateral recess, a tumor would not have been 
expected 


logic symptoms until two and a half years betore admission when numbness of 
the gums about the right upper molar teeth anno>ed the patient to such an extent 
that he had these teeth extracted The loss of sensation over the area of the fifth 
nerve spread until the entire right side of the face \vas numb About the same 
time, invohement of the right facial nerve was manifested b\ twitching of the 
facial muscles Two 3 ears before admission, dimness and staggering gait began 
The equilibrium of the right leg was especiall} iinohed, and he staggered to the 
right side Several months later daih attacks of \omitmg began and lasted 
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until admission In tlic next eiglitccn months there clc\ eloped diplopia on looking 
to the right a feeling of thickness ot the tongue with conscc]uent diffieult} in 
speech, difficult! in swallowing and increased irritabiht! There was no liistoi! 
oi tinnitus or of \isual disturbance other than diplopia OiiK oeca-ioinlh were 
there occipital headaches during a short period before admission 

Pln^ical Lxamination — The right fifth (sensorv dnision), sixth seeeiith 
eighth and cleeenth cranial ncr\es were nnohed J he deafness in the right e ir 
was incomplete There w is a pronounced instagmus even at resi ripid on 
deeiation to the right and slow on dciiation to the lett The optic disks appe ired 
normal The ataxia and Inpermetna of the right leg tile positne Romberg test 
with falling to the right the staggering gait ind the disartiirii suggested a lesion 
m the posterior fossa most prohahh a slow -growing tumor oi the eerebtllum 
Ceil! sc of — On Sept 29 1927, a subocciintal exploration re\e<ilcd what 

appeared to be a tumor ol the medulla \fter tlic ojicr ition ,i se\ere pulmonar\ 



Tig 20 (case 12) — This coronal section through the fibrillari astrocitoma 
seen in figure 21 shows the iiuohcment of the pons and cerebellum 

lesion either an abscess or a necroti/ing pneumonia, pro\ed o\ erw helming and 
death occurred on No\ 29 1927 

\(cio/>s\ — The left hall of the pons and medulla appeared normal but the 
right side of the pons was as\ mmetncalh enl irged In a dense tumor which did 
not appear to haec iinaded the subarachnoid spaces (fig 19) The bulging tuinoi 
parth filled the right cerebellopontile angle The right fifth to eletenth cranial 
nerees, inclusne, were distorted and out of their normal positions The coronal 
sections of the brain stem showed a dense, nondemarcated grae -white fineh multi- 
c!stic tumor, which replaced a portion of both the dorsalis and the basilar portion 
oi the right side of the pons, the brachium pontis and cerebellar hemisphere The 
rourth eentricle was compressed and distorted (fig 20) The fibrillare astrocetes 
making up the tumor are show n in figure 21 

Coinincut — There were several facts against the diagnosis of an 
acoustic tumor The negative caloiic tests and the incomplete deafness 
and alisence of tinnitus made such a lesion impiobahle although m 
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some cases ot \erified acoustic neuiinoma the deafness has been tound 
to be incomplete The absence of the exidence of inci eased inti acranial 
pressure t\as a further point against the piesence of an acoustic 
neurinoma 

Case U—OiiacI x^ith di~::i>icss Masloidcitoiii^ foUoi^cd b\ facial f'arah'.n 
on the right Liishady gait Lalt s\nitio)ti<; of gmcral pic<;<iiirc fl cakiicsA and 
unsteadiness of flit light side Siiboicipital exploration zoitli catlv fatality 
Xeciopsx diselosed tumor of pons 



Fig 21 (case 12) — Fibnllan astroc^toma stained ^^lth phosphotungstic acid 
hematox^ Im X 300 


Clinical Hxstoiy — On !^Ia^ 28, 1915 Came P aged 48 \sas reterred tor 
obser\ation The illness began in August 1913 nith duziness After an inter- 
^al mastoidectom} ^^as performed with no change in the SMnptoms Facial 
parahsis on the right de\ eloped soon after this operation Within a ^ear an 
nnsteadi gait complicated the now persistent dizziness and the patient frequenth 
fell to the right side In the several months betore admission there occurred in 
rapid succession suboccipital headaches nausea and ^omltlng tinnitus (lett). 
weakness and unsteadiness of the right arm and leg disarthria and disphagia 
There was no deafness 



810 


IRCJJ/l i:s 01 PIJUOLOG] 


Physual IZ\amimtwn — TIic patient a\is iin iblc to and fell to the right 
and back mIicii held up The right pupil uas smallei tlian the left There was 
instagnnis in all directions, and a parahsis of the right se\enth ncr\c of the 
peripheral t^pe and iinoheinent oi the scnsor\ portion of the right fifth ner\e 
Ata\ia and d\sinetria of the right irm were present 

Coutsc of Illms<! — A preopeiatne diagnosis of cerebellar tumor was made A 
suboccipital exploration was made on June 2, 3915 and in the right cercbello- 
pontile angle a c\st full of eellow fluid was evacuated 1 he patient improved 
remark ablv and was discharged able to walk normally and with improved vision 
One vear later m Julv, 1916 a severe leeurrenec of her previous svmptoms neces- 



Fig 22 (case 13) — This large, cvstic, fibnllarv astroev stoma was operated on 
twice It filled out the right cerebellopontilc angle and invaded the pons and right 
cerebellar hemisphere 


sitated readmission The posterior fossa was reexplorcd, and again a large and 
similar evst was found After the operation, the patient failed to improve, and 
death occurred on July 23, 1916 Necropsy was performed 

A cclops^ — The right cerebellopontile angle was filled with a dense tumor which 
extended from the right upper lateral portion of the pons and invaded the 
brachium pontis on the right side (fig 22) The sections showed a dense grav- 
vvliite, translucent tissue partiallv replaced bv multiple adjacent small and large 
evsts filled with grav-vellovv gelatinous masses or thin vellovv fluid 
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Comment —T\\\s laige, cystic, fibiillaiy astioc)tomd invohed the 
greatei pait of the light cerebellar hemispheie, the hiachium pons and 
a poition of the pars dorsalis of the light side of the pons The onset 
with dizziness, followed by unsteady gait, and the gieat involvement 
of the ceiebellar hemispheie suggested that this tumoi originated in 
the ceiebellum 

Casf 14 — Giadual tncieasc of dcafiici.i uutil complete (1917-1923) Ao tin- 
nitiis Syinpfow; of geiicial picsmie liivokemenf of light fifth, inth and sev- 



Fig 23 (case 1^) — This large cjstic protoplasmic astroc 3 'toma was opeiated 
on twice Ihe tumor miolved the right side of the pons and the right cerebellar 
hemisphere. 


eiith ciamal neives Gnsteadiness of gait and staggeiing to tight Ceicbellai 
cxploiation (1924) foi piesuined acoustic ncuiinoiiia with dndiiig of tiiinot in 
light latcial icccss Genet al inipt ovcmcnt Eaily leciiitence of symptoms 
Second ceicbellai exploiation, 1926 Tcinpoi ai y tmpi ovcmcnt Death on tunc S, 
1927 Ncctopiv 

Clinical Histoiy — On Feb 18, 1924 Harold L, aged 33, w'as referred ivith 
a diagnosis of tumor of the brain The patient realized in 1917 that he was 
slight!} deaf This condition progressed to complete deafness of the right ear m 
1923 There was no tinnitus Shorth before complete deafness was present, he 
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had se\ere generali/ed hc<KlacIie*< followed In dimness of \isioii and miinbm.i.s 
o\er the right tiigennnal field L nstcadincss in gait was noticed first three months 
before admission 

Ph\ steal Lxaminaiwtt — The patient staggered to the right and walked with a 
wide base There was a papilledema of 3 diopters on the right and of 5 diopters 
on the left parahsis of the right abdueens ntree a complete loss of sensation 
o\er the right trigeminal area and complete deafness in the right e ir were fonncL 



'' -hit- 
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Tig 24 (case 14) — Ihe coronal sections of the tumor seen in figure 23, show a 
soft necrotic tumor filling m the fourth eentnclc and the adjacent cerebello- 
pontile angle 

Cotiisi of Illness — A. preoperative diagnosis of right acoustic neurinoma waas 
made In suboccipital exploration on Feb 26, 1924 a soft grae mass W'as found 
in the right lateral recess There was some improeement after the operation, and 
a series of x-ra\ treatments was gi\en The patient was able partiallj to resume 
Ins legal practice until there was a severe recurrence of his pre\ious SMnptoms, 
SIX months after the operation During the next eighteen months there were fre- 
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quent exacerbations and partial remissions of the symptoms until the persistent 
bulging of the decompression area made the patient seek readmission On April 
6, 1926, in a second cerebellar exploration, a large cyst and a dense tough tumor 
were exposed in the right lateral recess Again there was a temporarj subsidence 
of s'mptoins, and the patient was again able to carr}' on some of his work for 
the next j^ear until the symptoms of increased pressure made him a bed-patient 
Death occurred on June 8, 1927, about ten >ears from the time the patient first 
noticed the beginning of deafness 

Acciopsy — Necropsi uas performed b\ Dr N Winkleman of Philadelphia 
The base of the brain stem was obscured by the large, soft, cystic mass which 



Fig 25 (case 14) — Piotoplasmic astrocjtoma stained u.th hematoxilin and 
eosin X 300 


extended o\er the medulla and filled especialh the right cerebellopontile angle 
(fig 23) The right basilar portion of the pons, the right brachium pontis and 
the right side of the cerebellum were especially iiiyolved bj the soft, gra 3 "-white 
tumor in which there uere man\ small hemorrhages (fig 24) 

Comment — This patient was supposed without doubt to have a 
right acoustic netiiinoma Although the chionolog) w^as conect, the 
patient w^as in better ph\ sical condition than a patient wnth an advanced 
acoustic tumoi usually is 
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It heemcd leniaikablc that a lumoi in\o]\intt ikc ixnis and tlic 
ceiebellum could exist and jModuee s\inptoms foi a pcnod as loni,^ as 
ten }eais The fact that tlie patient lived foi foui }eais aftei the first 
opeiation illustiates the slow ejiowth of this tipe of astioeitoma 
(fig 25) 

Among the eight c.<ises of this senes of t c i ebellopontile gliomas 
causing clinical simptoms and sign > suggesting the jiiesenee ot an 



Fig 26 (case 15) — This astioblastoma lillccl out the right cerebdlopontile angle 
and iniohed the cerebellar hemisphere more than it did the pons 

acoustic neurinoma, this was the one consideied as the most likely to 
be a case of acoustic neuiinoma 

Cash 15 — Onset zvtfli ’:taggcnng gait, di::svics<t, ala\w Soon convuhivt attacks 
{cacbcUai t\pc) Imoivcnuut of tight fifth and seventh cianial nctves Intra- 
cianial aneutysni suspected Rapid ptogicss of s\inptoins zvith development of 
tnci cased iiiti act ainal picssuic Considci ed as lesion of cct ebellopontile angle 
Sudden death Ncciopiz disclosed tiimoi of pon<; and cctcbelliun 
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Clinical Htsfoiy— On Sept 20, 1927, Elizabeth H, aged 59, -was admitted for 
the second time, having been first referred for admission on Aug 11, 1927 The 
present illness began with a staggering gait about two months before the last 
admission Soon numbness of the right side of the face and dizziness developed 
Eleien da}^s after the onset, the patient had a sudden convulsion characterized by 
marked opisthotonic clonic movements of the lower extremities and unconscious- 
ness for twenty" minutes 

On the first admission on Aug 11, 1927, there were found a positive Romberg 
test, ataxia of the right hand and foot and slight deafness The eyegrounds 
showed no abnormal changes It was belie\ed that the patient had had a small 
hemorrhage from an intracranial aneurtsm, and she w'as discharged five days later, 
untreated 

In the five wrecks’ interval to the second admission, the patient had had seven 
recurrent convulsne attacks Complete facial palsj on the right and difficult} in 
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Eig 27 (case 15) — The coronal sections of the tumor seen m hgure 26 show 
a soft necrotic tumor filling in the fourth lentricle and the adjacent cerebello- 
pontile angle 

speech and swallowing de\ eloped Persistent nausea and ^omltlng were present 
the three weeks before admission 

Physical Examination — There was evidence of recent loss of w^eight Both 
optic disks show'ed a choking of from 4 to 5 diopters’ elevation on the right and 
of 2 diopters’ ele\ation on the left There was complete deafness in the right ear 
The caloric tests indicated a nerve lesion on the right Complete facial palsy on 
the right of the peripheral t\pe and iin oh ement of the sensor} division of the 
right trigeminal ner\e were found Persistent mstagmus, coarser to the right, 
gross d\ sarthria, marked ataxia and h^ permetna in the right hand and leg, stiff- 
ness of the neck and right suboccipital tenderness were additional observations 
Coiiisc of Illness — It was belie\ed that a lesion of the right cerebellopontile 
angle was present Two dais after admission, while being prepared for operation, 
the patient suddenh had respiraton failure and died 
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\cciol’^v — A-H examination limited to the liead was made In tlie riglit cere- 
bellopontile angle was the surface extension of a soft \cllow' tumor nuohing 
both the pons and the right hemisphere of the ceiebellum The fifth seventh and 
eighth cranial nerves on the right side were embedded in tumor (fig 26) 

The coronal sections through the cerebellum and br.iin stem showed a large, 
soft, nonencapsnlated tumor leplacing the ventral portion of the right hemisphere 
of the cercbellnm filling np the greater pait of the right eei ebellopontilc ingle 
and invading the right lateral poition of the basilai are i of the pons (fig 27) 

The microscopic sections showed it to be an astrobbistoma 

Coimiiciif — This 1 epresenlcd the eii^hth case of the tvvxntv-foui in 
this senes consideied as teicliellopontile angle lesions, icscmhhng 
acoustic neuiinoma Jlovvevei, theie weie main facts against this 
lesion’s being an acoustic neuiinoma The shoit coin sc of the illness 
suggested a metastatic lesion to the hi am. hut on examination theie 
was no evidence of a jnimaiy locus The f.ict that staggering gait, 
ataxia and di/zmess w'cic the eaih svmptoms and that deafness occinicd 
lelativch late in the coiiise suggested (hat the lesion began m the ceie- 
bellum and invohcd the ceicbellopontile angle latei The lepcatcd 
convulsive attacks with iigid neck unconsciousness and opisthotonic 
and clonic convulsions ot the exticnnties suggested a ceichcllar lesion 
and also a ruptuic of an inti acranial anetnysm 

From the examination of the gross lesion it would seem that the 
tumoi began m the v^cntial ijoition of the light hemisphere of the 
ceiebellum. giew' to fill out the angle and then involved onh the lateral 
aiea of the basilai jioition of the right side of the pons 

COM MCXT 

This stud) wMs made toi the purpose of elassif)ing these gliomas 
of the pons and of the pons and ceiehellum, and a discussion of the 
clinical s)mptoms will not he piesented 

Hon ax" analyzed the clinical ohseivations ol touiteen patients of 
this giotip of pontile gliomas and called attention to the liequent 
involvement of the cranial neives, especiallv of the oculomotoi group, 
both at the onset of the illness and during the eoiiise of it He also 
commented on the fiequencv of ])suedoceiehellar signs and svmptoms 
but the study of the gioss specimens of these tumoi s indicates that these 
clinical manifestations vveie due to the involv^ement of the ceiebellum 
Eight of the patients with jjontile gliomas vveie suspected of having 
tumors of the acoustic neives, and m each theie was found a glioma 
iiwolvMng a poition of the pons and the adjacent eeiehellai hemispheie 
and filling in pait of the cei ebellopontile angle A con elation of the 

7 Horrax G Differential Diagnosis of Tumors Primaiilv Pineal and 
Primanlv Pontile, Arch Neurol &. Psvcliiat 17 179 1927 
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clinical and pathologic obsenations in these patients will loim a sepaiate 
toinnnnncation liom Di Hon ax and inyselt 

Patholoqv — Although these tiimois wcie consideied as “gliomas of 
the pons” foi statistical and localizing pin poses, it was found fiom the 
study of the gioss specimens that in but foni instances uas the pons 
alone the site of the tnmoi In each of these tom instances the tnmoi 
was a fihiillai} astioc}toma invohing the pais doisahs of the ])ons 
and eithei compiessmg the aqueduct of Silvius and the touith lentiicle 
01 actuall} glowing up into the fouith ventiicle the pons uas s}!!!- 
metiicalh enlaiged and a tnmoi would scaiceh haie heen suspected 
tiom the external appeal ance 

In the lemammg twenti gioss specimens the tiimoi nnohed one oi 
the othei side of the pons oi both and the adjacent biachuim pontis 
and hemispheie of the ceiebellum In all these specimens, the tnmoi 
filled in one oi the othei ceichellopontile angle and clnncalh mam ol 
the patients weie consideied as having tiimoi ot the ceiehellum oi tumoi 
111 the ceiebellopontile angle 

The gioss stiuctuie of the gliomas consideied vaned A\ith then t\pe 
All the examples ot glioblastoma multitoime and the one of astio- 
blastoma weie laige, soft tumoi s uith man} aieas of neciosis hcmoi- 
ihage and c\st loimation These tumoi s imolved the base ot the pons 
especial!} Consequently the basilai aitei} and its branches ucie 
embedded in the soft giowth and the hi am stem was gnen a coi- 
lugated appeal ance The ten examples of glioblastoma multitoime and 
the one of astioblastoma lepiesent the only examples ot such types of 
glioma found in the hi am stem oi ceiebellum among all the Aaiied 
tumoi s obsened m this clinic dheie uould seem to be no leason 
nh} such gliomas should not be located in eithei the pons oi the 
cei ehellnm 

The unipolai siiongioblastomas and the fibiillan astioc}tomas ucie 
small tough imasne tumoi s containing C}sts of vaiying size and thei 
weie altogethei difteient m then gioss apjieaiancc fiom glioblastoma 
multi f 01 me 

Histologicall} these tumoi s showed no essential diflcrcnccs liom 
similail} classified tumoi s seen elsewheie in the hi am The sections 
taken fiom the peiqihen of the tumor in the pons gave a contusing 
pictme because of the mtei lacing ot the fibei tiacts The cells ot 
glioblastoma inultifoime and spongioblastoma unipolai e tended to giow 
along the tiacts 

In the cential poitions of the lapidh glowing glioblastomas the 
ncciosis of the neive tiacts and ganglion cells was such that none oi 
little of these tissues was left In contiast the stnch of the cential 
portions of the slowei gi owing gliomas in this gioup showed some 
intact nene fiheis axis cihndeis and ganglion cells The tumoi cells 
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could be seen invading the penneural spaces and undergoing mitosis 
there at the advancing edge of the glioblastomas Intact ganglion cells 
were often seen sunounded b)' the mfiltiatmg astiocytoma and spongio- 
blastoma umpolare 

The reaction of the brain touaid the invading tumois diflcied At 
the peiipher}^ of the lapidl} gi owing ghobl.istoma and at that of the 
one asti oblastoma, with all of the ncciosis and hemorrhage, there was 
seen such a collection of ad\ancing miciogha in the ceiebellum as to 
make one think of a tumoi of these cells Ihc usual and well know^n 
changes of these cells into phagoc\tic cells w'cre clcail) followed There 
was a much less maikcd i espouse on the part of the fibrillan astroc}tes 
The small blood vessels m the uniinaded tissue at the jienpheiy of 
these tumois ficquentl\ showed an incie.ise m number as well as an 
mciease m mitoses m the cells in then w'alls This proliferation of 
cells beneath then lining often lesulted in .ilmost complete occlusion 
of the lumen 

The leaction of the miciogha about the pciipher} of the astroc\toma 
and that of the unipolai spongioblastoma was much less marked At 
the edge of the piotoplasmic astiocjtoma, the cells of the tumoi were 
so mixed with a lesponse on the pait of the fibnllaii astiocUes that 
a mixed tumoi appealed to be piesent 

The origin of a tumoi which iinohed the pons, biachium pontis 
and cerehellum could not be demonstiated m am ol the gioss speci- 
mens Howc^eI, 111 coi relating the clinical and anatomic obsenations 
It w'as mteiesting to note that m the six patients gnmg as then fiist 
semptom staggeimg gait the lesion m\ohed one ceiebcllai hemispheie 
extensivel} and the adjacent poition of the pons less extensneh In 
the patients gnmg as their fiist SAinptoin evidence of mvoheinent of 
some of the cranial nei\cs, the lesion was extensne m the pons as well 
as m the adjacent ceiebellai hemispheie 

SL MM Ain 

A gioup of tumois iinohang the pons and the ceiebellum picMOUsh 
unclassified ha\e been classified as are the othci gliomas venfied m 
this clinic 

Although giouped as pontile gliomas, only four of these tumois 
weie found to imolve the pons alone the remaining twent}-one 
imohed the pons biachium pontis and the adjacent ceiebellai hemi- 
spheie and ceiebellojDontile angle The oiigm of this laigei gioujj 
incolving the cerebellum and the pons could not be demonstrated fiom 
the gross examination 

Ten of the tw'enn-fiAC tumois Avere classified as glioblastoma 
multifoiine Heie the aveiage duiation of life fiom the onset of 
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s^nlptoms to the fatal termination ^\as but four months Each of the 
tumors ■\\as large soft and necrotic with mam hemorrhages and cysts 
The basilar vessels and cranial nerves were often buried m the soft 
expanding tumor The histologic structure of this rapidh growing 
t}pe of glioma was similar to that found in glioblastoma multi forme 
of the cerebral hemispheres except that at the peripher} of the tumor 
the pattern of growth was modified by the imasion along the fiber 
tracts 

The one example of astroblastoma pro\ed to be the onh instance of 
such a lesion to he found m the brain beneath the tentorium 

Fourteen of the gliomas were slower growing tumors and were 
classified as protoplasmic as fibnllar\ astroc_\ toma or as spongioblastoma 
unipolare The gross and histologic structure of these tumors was 
similar to that of such tumors found elsewhere in the brain 

The aA'erage duration of life of patients of this group from the 
onset of s}mptoms to the fatal termination was two \ears the extremes 
being four months and four }ears 

The reaction of the brain against the ad\ance of tumor ^arled in 
degree The response of glial elements microglia connectn e tissue and 
blood \essels was greatest at the periphery of the glioblastoma 
multiforme and least at the edge of the slower growing astroc}toma 
and spongioblastoma unipolare 



A CONGEXIT\L CA1^ILL\RV \X(,IOMA OF 'J HE 

PARO'IID GL\XD 

COXSIDEK MION OE SIMILXK C \SI s IN THE LI J I K M t KI 

JOSEPH McF\KL\M) \f D 

ritn \t)i I I’lii \ 

While I was Msitin^- Oi.ice Mospital, Dctioit Di Claicncc J Owen 
sliowed me a tumoi of llic paioticl "land icmo\ed b\ Dr Fi.mk | Kell} 
and lecened in the ho'^pital lahoialoi} foi stud} <ind diai^nosis I 
lecognized it as laic and intciestiii" and since 1 was known to Inne 
wiittcn on tiimois of the legion Di Owxn kindh piesented it to me 
1 now jilacc it on rccoid with the full pei mission ol ]^i Kelh and 
Di Ow en 


KI'PORI O! c\si 

///f/oM — R L H, a white ba\ ai^cd s montlis at birtli w is fomul to ba\c 
a swelling “on the left side of the face primariK back ol the angle of the jaw 
It increased slowh until the filth niontii tlien it grew larger rapidi\ “and 
cNtcnded o\er the angle of tlic j.iw ” It w<is regarded as i malignant tumor 
and the patient was hroiight to the hospit il for operation on March 4, 1929 \t 
that time, the skin co^erlng tiie area was ‘ contr icted, ’ md the appciraiicc sug- 
gested “a cvstic disturb.uice below' J liere w.is no discoloration of the skin 
nor was there am aascular ne\us on or about the swelling 

The operation resulted in tlic exjiosurc .uul remo\al of .i flattened, well 
encapsulated mass measuring approNim iteb 6 b^ 6 b\ 3 cm 

The child quickh rcco\crcd from the opcntion and the wound healed niceh 
The last examination was made about Oct 1, 1929, iie.irh se\cn months after the 
operation then tlie patient appeared to be well and showed a normal gam in 
w eight 

Though scaen months is a shoit lime m winch to conclude the histon 
of ana tumor there is good leason to suppose that this aa'as a benign 
disturbance of a kind not marked by lecunenceb so that theie is no 
leason to postpone fuithei the lepoit ot the case 

Gto<;s -ippcatancc — The general shape of the tumor was circular, shghth 
flattened and thicker at the middle than at the edges It was enclosed in a fairh 
smooth, rather tough capsule 'When cut across the greater diameter and then in 
seaeral other directions, it avas found to be of the same consistenca and graaish- 
pink throughout except that a few areas showed a darker reddish lint There 
aa ere no ca sts or necrotic areas 


Submitted for publication, Noa 13, 1929 

From tile AIcAIanes Laboratora of Patbologa of the Umaersita of Penn- 
salaama 
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The tissue was distinctly lobulatecl, the lobules being but a few millimeters 
m diameter and slightly separated from one another b\ narrow bands of vascular 
areolar tissue, and meeting one another bv flattened surfaces so as to have numer- 
ous sides and various blunt and sharp angles It thus exacth resembled the 
parotid gland, the only notable difference being the great size of the removed 
mass It was more like a hr pertrophj of the gland than a tumor 
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Fig 1 — The lobular structure of the tumor is shown Small ducts can be 
seen m the lobules and larger ones betueen them 


j\lici o<;copic Examination — Sections from various parts of the lesion uere 
cut in paraffin, stained and examined Under lou magnification, the tissue 
showed a fairlv unitorm texture divided into larger and smaller lobules b\ inter- 
mediate bands of fibrillar tissue An increase m the magnification (fig 1) gare 
the impression that the tissue was a gland with compact acinous tissue forming 
the lobules and with a duct srstem composed of smaller elements in the lobules 
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and larger ones between them Scattcicd ekmtnls near tlit center ot tlic illus- 
tration indicated that the oigan was a laceinose gland 

Obser\ation under a still higher powci, as in figure 2, \ieldcd a surprise 'I he 
field shown in this illustration was from one of the larger lobules, near its central 
part In the center there was a duct, the epithelial lining of which seemed to be 
made up of an c\ccsbi\c number of ciowded cells I’.nt about it, where the acini 



Fig 2 — A higher magnification of one of the lobules, showing a duct m the 
center There is no glandular tissue, the w’hole lobule is made up of %ascular 
tissue 


of the parotid gland should have been, tbere was a new tissue made up of small 
blood vessels, in manj' of wdiich the red corpuscles could be distinctl}^ seen If 
the slide w^as moved so as to shift the field of observation toward the perlpher^ 
of the same lobule, the vessels became both more numerous and laiger Scarcelj 
anything other than \ascular tissue could be discoiered Stud\ of numerous 
sections from various parts of the lesion led to the impiession that throughout 
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the entire parotid gland, probabh prior to the period of its anatomic pertection 
the ^ascular tissue adopted an abnormal \egetati\e actmtj that resulted m an 
excess of capillaries at the expense of the glandular tissue, most of i\hich did not 
del elop 1% hile the remainder became so crow ded and compressed b} the a essels 
as to be unrecognizable except as scattered mdnidual cells among the capillaries 
with shapeless groups of cells here and there, as shoA\n in figure 3 



Fig 3 — The lobule under high power, shoAAing the ambiguous cellular struc- 
ture, and the difficultA of differentiating between tlie growing capillarA endothelial 
cells and the crowded and inactne epithelium 


It might not be amiss to suppose that, after birth, this undeA eloped gland 
unable to secrete sain a responded to the secretorv- stimulations through distention 
and, perhaps extension of its a essels, so that the whole diseased parotid gland 
rapidh enlarged 

Diaqiio^iis — Congenital capillarv hemangioma of the parotid gland 




Iscimi'-i^ioii Pitti-5 ilo ChiiiiiKio Tntuntik, I'tn 
Jiotkpl isoini'iiu Dietioiiiiiro ifo Cliinirfcii PiulIkiul 
1b7(), iiticio "1 iCLtile ’ 



Plilmtuig J a\itiloi Lawn and Hematoma FoUozmnq Tianmati^tn 


826 


ARCIIII ES OP PlIIIOLOG) 


COMMENT 

These tuinois aie benign but if tbe\ aie neglected, the vessels 
pi ogi essively increase in size, so that siiigical ieino\al becomes more 
difficult, and the opeiation is apt to be blood} Removal of the entire 
aftected gland seems to be the opeiation of election and b.is been followed 
b}^ complete lecover} (so far as the case leports show) in twent}-two 
of tbiit) -three cases Caie must be taken, bowevei, lest the facial ner\e 
be destioyed Facial pals} has been lepoited in fi\e cases 

The tuinois occui i\itb about equal fiequenc} on the two sides of 
the face, light tw'ehe, left, thiitcen 1 he} aie, howevci, notabh moie 
common in giils (fifteen) than in bo}s (eight) The tumois are usually 
noticed immediatel} aftei biith, though in one repoited case the tumor 
IS said not to ha^e been detected until the sixth month In two of the 
cases lepoitcd with the necessar} data, the jiatient escaped operation 
until 3 yeais of age The }oungest patient to be operated on was only 
4 weeks old The a\eiage age at w'hich opei.ition was perfoimed was 
9 months 

The size of the tumois remoied b} oiiciation \aricd from the size 
of a pigeon's egg to that of a fist But regaidless of size the} must 
ha\e been of much the same gcneial apjieai.inee as it is fiequently 
stated that then looked like hypei trophied parotid glands 

The authois of pieeious contiibiitions on the subject difteied among 
themselves as to the numbei of repoited cases and the paiticular 
lepoited cases thev w’cie willing to admit to the fiist of the follow'ing 
gioups The conclusions i cached bv me and mv classification of the 
cases aie shown in the follow'ing tabulation and bibliogiaph} 

The liteiatuie on angioma of the sain ary glands shows such tumois 
to be laic A complete suncy of the subject has lesulted in the col- 
lection of lepoits of only fifty-scAcn cases loughly dnisible as follows 

1 Congenital Capillaiy Hcinangwnta of the Snlivaiy Gland — The 
cases are all in infants or small children m w'hom the entne paiotid 
(oi submaxillaiy) gland immediately aftei biith began to enlaige foi 
no appaient leason, until it attained to man} times the noimal size In 
some cases, theie was a small iisible angioma in the skin oi some 
pmphsh discoloiation of the skin m othei cases, there w'as no gioss 
indication of the natuie of the lesion Of such cases, including the one 
repoited m this contiibution, thirt} -three are recoided as aftectmg the 
paiotid gland, and thiee as ailcctmg the submaxillaiy gland 

2 Cavei nous Angioma of the Sahvaiy Gland — This gioup includes 
seven cases in w'hich a distinct superficial vasculai nevus of the skin 
descended to and invaded the parotid, and nine cases m wdiich a laige, 
widely distributed hemangioma of the side of the face and neck invaded 
the paiotid gland, as well as othei adjacent stiuctures 
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3 Va^culm Nevi — These aie hemangiomas of the skin ovei the 
paiotid region which aie not known to have invaded or tiespassed on 
the parotid or snbmaxillaiy glands Four cases are recoided 

4 Pnlsatwg Vasctilai Lesion — One such hematoma following 
traumatism is on recoid 

SUMMARY 

A case of congenital capillaiy hemangioma of the paiotid gland of 
an infant is described Reports of thiity-three similar cases have been 
collected from the hteiatuie The suigical lemoval of the entiie affected 
gland IS the opeiation of election and lesults m complete cuie in most 
cases, though facial palsy has occuiied in five cases The tumoi is 
benign No case of lecuiience is on lecoid 

Othei varieties of angiomatous disease of the paiotid gland are 
intioduced into the bibliographic tabulation foi pui poses of compaiison 


/ 



THE EFFECT OF HEHOL^ JTC TOXJXb OX XERVOUS 

TISSUE-" 

•\R1I1LR WEIL, MD 

In a study ot the ellect of .incinia on the spinal cnid based on 
clinical and niieiosco])ic inatciial it had been eoneluded that anemia 
in Itself does not pioduce the pietuie of suhaeute combined degenciation 
It nas onh in the pernicious type of .incmia that this degeneration of 
nnelin sheath and axon was seen Suppoit was gnen to the theories 
ot othei investigatoi s that one and tlie same toxin acted destiuctneh 
on the hcmatoiioietie s\stem and the spm.il cord, though the diseases 
might ie\eal themsches at di ft ei cut periods ' 

Vs a lesult of this histologic icse.irch, the idea was conccned to 
investigate the eileet of hemohtie agents on the myelin sheaths of iiene 
fibeis of the spinal cord and peiiphei.il nenes 

Fiequenth, the attempt has been m.idc to ])ioducc degenci.itive 
])iocesses of the central neivous s\stein in animals In the injection of 
hemolytic agents Expei iinents with the grou]) ot substances producing 
inethcmoglohin ha\e been a complete faihne In experiments with the 
second group of hemoljtie substances which act on the stioina oi 
(Inpothetical) pellicle of the icd blood cells the immense toxicite of 
these substances had been an obstacle to mvestig.ition It was onl) 
lecentl} that Re.'ck and Kollet - lepoited on a series of injections of 
saponin into a group of sixt} i. dibits onh two of which show’cd jiaralysis 
chniealh In the one case that wxis ex.amiiied post moitem degeneiation 
of ganglion cells and denij ehni/ation of iicive fibeis w^ere seen But 
the authois did not conclude that this wms the dneet effect ot saponin, 
they thought lathei that the h\ jicieholestei emia or the se\eie damage ot 
the Iner might haie been lesponsible indnecth for the disease ot the 
neivous system 

Attempts to pioduce deni) ehnization in the living animal In long 
extended ethei oi chloiofoim anesthesia did not meet with success 
In test tube experiments, it is possible to dissolve the m\ehn sheaths 
wuth hpoicl solvents Aftei tieatmenl with absolute alcohol foi twent}- 

'■ Submitted for publication, Nov 29 1929 
From the Institute of Neurology, Northivestern Universit\ 

1 W^eil, A. , and Davison, Charles Changes in tlie Spinal Cord in Anemia 
A Chmcomicroscopic Stud\, Arch Neurol & Psjxhiat 22 966 1929 

2 Rezek, P, and Kollet, V Virchows \rch f path Anat 270 706, 1929 

3 \Veil, A Arch f d ges PIwsiol 223 351 1929 
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foul houis at 37 C, the myelin sheaths of spinal coids weie paitly 
dissolved, indistinct in then outlines The axons in sections stained 
with Weil’s method were unstained, glia fibeis, distinctly stained Aftei 
tieatment with pyiidine foi twenty-foui houis at 37 C, the myelin 
sheaths of spinal coids weie completely dissolved the axons of the 
m)'^ehnated fibeis stained daik black It was not possible to obtain 
dem 3 'ehnizatioii with these solvents in formaldehyde-fixed tissue 

The plan of the piesent investigation was to study the effect of 
hemolytic toxins on neivous tissue in test tube expeiiments This effect 
was to be compaied with the effect of the same toxin on led blood cells, 
and the question w’^as to he answeied wdiether the basic pimciples 
governing hemolysis h} those toxins could also be applied to m}elolysis 

M El HOD 

Representatn es of four different groups of hemohtic toxins were chosen for 
the present in\ estigation (1) saponin (Merck’s purified bark of QniUaja 
sapouana) (2) cobra venom (dried saliva of Naja iiujncollis, through the cour- 
tesy of Dr T Friedman) , (3) sodium taurocholate (Merck’s about 42 per cent), 
and (4) streptolysin (strain of Sti cptococciis hacmoJyticus, through the courtesv 
of the Department of Bacteriology of Nortlnvestern Universitv , eighteen-hour 
meat-broth-serum cultures, centrifugated) In addition in control experiments, 
different substances that form methemoglobm m the animal body were tested 
together with the influence of different buffer solutions 

Cats and dogs were anesthetized w'lth ether, killed by bleeding and the low^er 
third of the cer\ical spinal cord or the sciatic nerves w'ere removed under aseptic 
precautions The spinal cord was cut into small segments of approximatelj 
0 2 Gm each, wdnch were placed on a later of cotton in sterilized test tubes The 
solution of the substance to be investigated was added and the tube closed bj 
cotton and placed in the mcubatoi At the end of the experiment the solution was 
replaced by a diluted solution of formaldehtde U S P (15), and the tissue 
w'as fixed for three days It w^as then embedded in paraffin or a collodion prepara- 
tion, and sections w'ere stained bj' Weils method for m^ehn sheaths or by a 
modified light-green fuchsm method In some experiments, the wdiole formalde- 
h\de-fixed tissue was impregnated according to the Bielschowsk^ method 


OBSERVATIONS 

The Eff-ect of Hemolytic Toxins on the Myelin Sheaths — The foui 
hemolytic toxins that w^eie investigated produced hemohsis b} dissolving 
the hpoid pellicles of the i ed blood cells * In a similai way , the}' dis- 
solved the 111 } elm sheaths of m}elmated neive fibeis That saponin 
acted on the stioraa (pellicle) of the led blood cells and not on the 
hemoglobin oi the hypothetical hemoglobin-hpoid compound, as sug- 

4 Landsteiner K in Oppenheimer C Handbuch der Biochemie Jena 
A. Kanitz, 1910 \ol 2 p 459 Blumenthal G Ibid, 1925, \ol 3 p 568 Von 
Bergmann, G and Staebehn, R Handbuch der mneren Medizin Berlin E St 
Faust 1927 ^ol 4 pt 2 p 1745 
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gested by Lepeschkin was dcmonstiated b\ c\])ciinicnt as follows Red 
blood cells w'eie hemoliaed with distilled WMtei, centiifugatcd, washed 
and again centrifugated The lemaining stioniata were spread on .i 
glass slide and stained w'lth one of the methods for nnehn sheaths 
(Spielmeyer, Lo}e/, W eil) 'J hc} assumed a black coloi similai to that 
of myelin sheaths Another smcai with stiomata was left foi ten 
minutes at 37 C in a 1 pei tent solution of saponin \ftti the staining 
only a jialc giay coloi lemamed 

One pel cent solutions of saiiomn, cobia \cnom and sodium 
tauiocholatc (24 jier cent solution of Meick’s 42 jicr cent piepaiation), 
as well as eighteen-hour cultuies of Stt cplocoi hat wolyhcus kept 
twent\-foui hours .it 37 C. pioduced .i definite dennehni/.ition In 
transveise sections of sjnnal cords or sciatic ncncs stained for nnehn 
sheaths, a pale, unstained /one could be seen enen cling the spinal coid 
oi loiming the outer /one ot the tians\eisely cut ner\e ti links It 
solutions of 1 pci cent oi stiongei of saponin weie applied toi twentc 
houis undei the micioseope a loose meshwork of famtl} stained a\ons 
and glia fibeis was seen, intermingled with the fibeis of the connectnc 
tissue liame woik (fig 1, A B C <ind D) 'Ihe gha nuclei were well 
stained In the tiansitional /one tow aid the iionafTected tissue, single 
nnehn she.aths wcie left ])aitl\ mteriupted .ind thinned out (fig 2, 
B and D) llieie wms a definite diflerenee in compaiison with the 
contiols kept in 0 9 per cent sodium chloiide solution Fleiseh s solution 
oi Rmgei s solution 3 he nnehn sheaths heie weie swollen .and dis- 
torted, but thc} h.id not lost then staining f|ualitics ,ind theie was ne\ei 
a /one of deiu) elnnzation .is legulai m outline as m the fust gioup of 
experiments ffig 2, A and C) In thc contiols, thc axons, too, were 
swollen, though st.ainable with Bielschowsk} s method In the expeii- 
ments with the hemol}tic toxins, the axons appeared to be thinnci and 
moie bghtl} stained th.an in noimal mateiial oi m the contiols The 
astiocctcs and then fibers w'Cie w'cll stained m Cajal’s gold-meicuiic 
chloiide piepaiations of spinal eoids Thc /one of dcmyehni/ation 
could be extended at wall into thc spinal coid oi into the peripheial 
neiccs In aitificial lesions or longitudinal sectioning 

Thc Qiianfiiahvc E^cct of Hemolytic To Min on the Myelin 
Sheaths — The amount of led blood cells dissohed b} saponin w'as not 
propoitional to the amount of saponin used but increased dispiopoition- 
all)^ wath using concenti ations Thc same condition applied to the 
dissolution of the m}ehn sheath The eftect of a 2 pei cent solution of 
saponin seemed to be moie intensive than twace the eftect of a 1 pei 
cent solution Undei the mieioscope the desti uction of neivous tissue 
seemed to be moie intensive aftei the use of a 2 pei cent solution 

5 Lepeschkin, W W Abstracts of communications to the Xllltli Internat 
Plnsiol Congress, Boston, 1929 




Fig 1 — A, spinal cord of cat after incubation \\ itli 2 per cent saponin in 
Fleisch’s solution, fortv-eight hours at 37 C A tiansverse section of spinal cord 
IS shown, stained by Weil’s method, and seen by Leitz objective 3 2, ocular 3 X 
The purpose is to demonstrate the peripheral zone of demyelinization B, spinal 
cord of dog after incubation with a 1 per cent solution of sodium taurocholate in 
0 9 per cent NaCl twenty-four hours at 37 C The technic of staining in B, C and 
D is the same as m A C spinal cord of dog after incubation with a 0 5 per cent 
solution of cobra \enom in 0 9 per cent NaCl twent 3 "-four hours at 37 C Note the 
demyclim/ation of the posterior roots D spinal cord of cat after incubation for 
twentj-four hours at 37 C with 50 cc of meat-broth-serum culture of Strepto- 
coccus haemoljticus eighteen hours old E, spinal coid of dog (0150 Gm ) m an 
emulsion of 0 6 Gm of saponin-lecithin 1 5 in 10 cc 0 9 per cent NaCl A trans- 
verse section IS shown stained bj^ Weil’s method and seen bj Leitz objective 3 2, 
ocular 6 X The purpose is to demonstrate the diminished demj elimzation as 
compared with the action of saponin-lecithin 1 1 in F F, spinal cord of dog 
(0145 Gm ) m an emulsion of 0 2 Gm of saponm-lecithin 1 1 in 10 cc of 09 
per cent sodium chloride The technic and the enlargement are the same as in E 
Ihe purpose is to demonstrate the marginal zone of demj elimzation 






^ spinal cord of cat m Flcisch’s solution sc\cnt\-t\\o hours at 37 C 
Lougitudiual section is shown stained b\ Weils method and seen b\ Leit/ 
objectne 10 ocular S X V control to deinonstiatc that sevcnt\-two hours of 
autohsis did not change the staining qualities and did not produce the marginal 
zone of demi elmi/ation B spinal cord of cit after incubation with 0 5 per cent 
saponin in bleischs solution for twenU-four hours at 37 C A. longitudinal sec- 
tion IS shown, stained bi Weil’s method The enlargement is the same as m /} 
The purpose is to demonstrate the marginal /one of demi ehni/ation at the outei 
wall and at the cut surface C sciatic ncr\e of dog in 0 9 per cent solution of 
^saCl for tw’ent^-four hours at 37 C A longitudinal section is show’ii, stained 
with light green-fuchsm and seen w'lth Leitz objective 2 mm , ocular 6 X The 
purpose is to demonstrate the absence of mjelin sheath dissolution in the controls 
D sciatic nene of dog m 1 per cent solution of saponin in 0 9 per cent NaCl for 
twenty- four hours at 37 C A longitudinal section is shown, stained and enlarged 
as in C The purpose is to demonstrate the dissolution of ni\ elm sheaths 
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though the zone of clem} ehnization was not exactl} twice as wide as 
aftei the application of a 1 pei cent solution 

In 01 del to determine objectively the amount of saponin which was 
bound b} spinal coids, solutions of the toxin ^^ere tested foi their 
hemol) tic power at the beginning and the end of the experiment Aftei 
incubation at 37 C for foity-eight hours, 1 cc of the solution was 
diluted with 9 cc of 0 9 per cent sodium chloride , 1 cc of this dilution 
vas added to 1 cc of a 2 5 pei cent emulsion of red blood cells which 


Table 1 — Coiiipai ison of Action of Saponin Against Spinal Coids of Cats and 
Dog<i dftci Foitv-Eiglit Honid Incubation 




Mg 


Jig 

Saponin 


Spin il 

in 1% 

Anim il 

Cord 

Solution 

Cit 

21 ■> 

75 

Cat 

:2r) 

100 

Dog 

210 

75 

Dog 

510 

ICO 

Contiol 


50 


1 Cc 0 1% 


Mg 


Dilution 


Saponin 

Final 

rqui\ nlent 

S iponin 

pel 1 Gm 

Concen 

to 0 1% 

Absoibed, 

Spinal 

tiation, 

Saponin, Cc 

Mg 

Cord 

% 

010 

15 

200 

010 

030 

70 

135 

0 30 

0 43 

13 

205 

013 

0 21 

70 

15S 

0 21 

1 00 



1 00 


Table 2 — Rc<;itlts of Ex pcnincnts with a 1 pet Cent Solution of Saponin and 
Dog Spinal Cotd, Incubated Eot tv-Eiglit Homs at 37 C 


Mg Saponin pei 

Absorbed Mg 

Pinal Con- 

Constant of 

1 Gm of Spinal 

Saponin per 1 Gin 

eentr ition of 

Arrhenius’ 

Cold 

Spinal Cord 

Saponin, % 

Foianul i* 

61 

03 

0 01 

1,357 

SI 

IS 

0 03 

809 

100 

95 

0C6 

620 

115 

111 

0 05 

SIO 

131 

no 

0 13 

001 

200 

15S 

0 21 

147 

213 

177 

0 28 

111 

300 

200 

0 29 

189 

318 

209 

010 

3Sb 

no 

210 

015 

109 

222 

^01 

0 21 

069) spinal cord 

315 

210 

0 30 

536) emulsions 


* Foi exp] m ition see under “'Ihe Plijsicocliemica] Xntuie of the Pioetss of Demtelmi 
nation ’ 


had been washed with salt solution The time for complete hemoh sis 
■was determined At the same time, Aarymg amounts of a 0 1 pei cent 
solution of saponin filled ujj to 1 cc with 09 pei cent sodium chloiide 
weie added to 1 cc of the blood emulsion, and the time for complete 
hemolysis was determined 

To give an example of these expeiiments a protocol is shown m 
table 1 It illustrates an experiment which was to answei the question 
whether spinal coids of cats and dogs acted quantitative!} differentl} 
against saponin 

Table 2 gnes the results of expeiiments carried out in Older to 
deteimine the amount of saponin which was bound b} 1 Gm of spinal 
cold in solutions of difterent concentrations 
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]\Iost oi these expeiiments weic earned out A\ith sections of spinal 
colds in A\hich the possible lelaiding influence of the diffusion of the 
solution into the tissue had been balanced by extending the time to 
foity-eight houis The inhibiting influence of saponin on autohsis and 
feinientative piocesses makes such an extension possible \\ hen <m 
emulsion of spinal coid -was used jiiepaicd grinding the tissue yith 
the solution m a moitai, appioximatch 20 pci cent moic saponin was 
bound than by the intact tissue 

Influciuc of 1 imc , Mniniui} Conn iitiatioii — lwent\-fne hundredths 
oi a milhgiam of saponin in 01 pei cent solution completch hemolysed 
1 cc of a 2 5 pel cent emulsion of blood cells if kept foi scAcial houis 
m the mcubatoi at 37 C ,0 15 mg of s.ijionm can no longer pioduce 
complete hemol}sis under the same conditions In similai iin estigations 
ot saponin myelohsis. the fust cllect of a 1 jier cent solution could be 
detected undei the micioscope .iftci approximateh one houi The 

T\Bir 3 — Coiitpainon of Iltiiiohitc, Myilolvhc and Toxic Effects 



Saiionin 

Oolirii 
\ cnoiii 

‘'Odium 
'1 miiocliol itc 

Stn jdo 

Hcmol\tic cflcci 

IfiO 

"0 

ivi 

20 

JI\clol\li( oiTcct 

lOU 

TiO 

2X) 

SIX) 

Io\io ilTict 

100 

r.,oco 

0 



*02 Gill of 'imi il cord of iIo«’ in K) (t of nn oif,hk('r hour culture 


maximal cflect, measuicd b} the width ol the rone of dcnnchm/ation 
was practical!} obtained aftci twenty houis 0 5 per cent solution 
pioduced onl} a minimal effect, a 02 pei cent solution was meftectne 
aftei tw’^enty-foui houis’ incubation Conti ols with seium of dogs and 
cats, plasma of the same animals and of rabbits, meat-bioth, meat- 
bioth-seium saliva, pheii} Ih} dia/ine acetanihd, potassium chloiatc and 
oil of sesame did not show demyelmiration 

Compai i\on of the Ilcnwlylic, the ilyclolyfic and the Toxic 
Effects — The compai atne hemolytic eflects of the ditteient toxins were 
detei mined by investigating the amount of saponin which w'as necessaiy 
to produce complete hemolysis of 1 cc of an emulsion of red blood 
cells wuthm the same time as a gn'^en amount of each of the othei thiee 
toxins in equal dilutions The myelolytic eflects weie compai ed by 
measuiing with an oculai miciometei at an enlaigement of 600 times 
the aveiage wuclth of the zone of dem}ehnization in microns in tians- 
veise sections of spinal coids Appi oximatel}’^ the same amount of 
spinal cord and the same dilution of toxin w'^ere used in all expeiiments 
of this series The eftect of a 0 1 pei cent solution of saponin w'as 
taken as a unit in testing the hemohtic eflect and that of a 1 per cent 
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solution of saponin was used as a standaicl in compaiing the mjelolytic 
effects The toxic effects wei e detei mined ai biti ai ily by compai ing the 
lengths of time that it took the vaiious toxins to kill white lats of 
similai weight aftei inti a-ahdominal injection, the same amount of 
toxin being used in each instance 

TJic Ncuiiali:;ing Effect of Lipoid'^ on the Hemolytic, Myelolytic 
and Tomc Action of Saponin — It has long been known that cholesteiol 
and lecithin added to saponin i educe its hemolytic powei The same 
IS tiue foi a combination of lecithin and sti eptococcus hemolvsin 
(Goidon and Stansfield '’) Small amounts of lecithin added to saponin 
do not have this effect, while laige amounts inhibit hemolysis (Kobeit ’) 
In oidei to find out whethei the myelolytic and toxic effects of saponin 


Table 4 — The Toxicity of Diffcieiit Sapoiiiii-Lifid Comhinationi ai Indicated by 
the Tunc Each Took to Kill dftei Inti a-Ahdoinmal Injection 



Rat 

Mg 

Mg Saponin 

Mimites 

3' \ aluation 


Weight, 

Suh 

pei 100 Gm 

Bcioie 

of 'loxic 

Coiiibiniition Injected 

Gin 

stance 

U eight 

Death 

1 fleet 

Saponin 

JSi 

30 

20 

123 

100 

Saponin lecithin 1 1 

174 

70 

20 

172 

72 

Saponin lecithin 1 '> 

IGS 

20') 

20 

233 

19 

Saponin 

123 

37 

SO 

112 

100 

Saponin lecithin 1 1 

120 

72 

30 

100 

105 

Saponin lecithin 1 5 

120 

220 

30 

227 

47 

Saponin 

115 

29 

20 

132 

100 

Saponin i?ahictolipids 1 1 

130 

'•>2 

20 

109 

121 

Saponin galactolipids 1 I 

130 

m 

20 

20S 

64 

Saponin 

146 

44 

SO 

122 

100 

Saponin Kalaetohpids 1 1 

120 

7S 

30 

119 

lf2 

Saponin saiaetolipids 1 S 

142 

233 

30 

122 

100 


aie influenced in the same way by combinations with lipoids, as is the 
hemolytic effect, expeiiments weie earned out as follows 

V 

Following Robert’s example, recrvstalli/ed cholesterol and difteient raw lipids, 
as well as purified lecithin, obtained wnth MacLean’s method from dogs’ brains 
and spinal cords, were added to saponin, and the mixtures w^eie boiled W’lth 
absolute alcohol (100 parts) in the reflux condenser foi thirty minutes The 
alcohol w'as evaporated, and the remaining substance w'as taken up with chloro- 
form It was found that the mixture of saponin with lecithin, cephalin or galaclo- 
lipids completely changed its phjsical properties The remaining mixtures W'^ere 
easily soluble m chloroform and gave emulsions w'lth w'ater The combinations w'lth 
cholesterol and sphingomyelin w'ere not as successful After treatment with chloro- 
form, approximately 75 'per cent of the original saponin remained insoluble 
Further experiments are necessar}"^ to prove whether an extended time of boiling 
gi\es better results The different combinations wdneh were obtained w'erc tested 
for hemolvsis, myelolysis and toxicitj in the same W'ay as Avas described for the 
four toxins in the preceding paragraph (fig 1, E and F) 

6 Gordon, J , and Stansfield, F R Brit J Exper Path 10 191, 1929 

7 Robert, R Beitraege 7ur Renntnis der Sapomnsubstaiwen, Stuttgart 
Ferdinand Enke, 1904 
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In oidei to gne an illustiation of the toxic cftect of saponin and 
Its dilteient lipid combinations, some piotocols aie copied m table 4 
Ti\o dilteient combinations with lecithin and galactohpids i\crc tested 
one m which one pait of saponin had been combined with one pait 
of the lipid and a second m mIhcIi one jiail of saponin had been com- 
bined iMtb five pails of the lipid In table 5 the expeiimcnts i\ith 
30 mg saponin pel bundled giams of weight aie selected loi comparatne 
pin poses 

The mhibiton eftect of lecithin on sodium taiiioeholate was much 
more ]Monouneed Five jiarts of egg-lecithin completeh neutiali/cd 
the toxic and m}clol\tie effect ot one pait of the toxin 

The ^cutiahzincj .Ictioii of Biaiii Eiinthioii and Red Blood Cells 
on the Hiniolvfu Mvelolyhi and '1 o\ic Effect <! of Saponin — Ihe 
expeiimcnts of Flexnei and Xoguchi demonstrated that brain eimilsioii 
added to coin a lenom i educes its toxic eltect while led blood cells added 
to the toxin do not mfiucnee its toxieity Similai experiments were 


T MiLi 5 — Companwu of the I Icmol\hc, ^Ivtlol\lu and Tomc Effect'; of Saponin- 

Ltpid Coinl>iiialion<; 




Saponin 

Saponin 

Saiionin 

Saponin 

Galiuto 



I/<(.Ithln 

1 <(Ithin 

Galiuto 


Saponin 

1 1 

1 

HpliK 1 1 

l!pl(N 1 ' 

Hoinoljticoflcct 

1(10 

100 

'J r Id 

ino 

'1 r ict 

Mieloh tic ollcct 

1(10 

11(1 

>1 

100 

100 

Ionic clTcct 

100 

10'. 

■17 

lOi 

100 


cairied out with saponin Dogs ci}throe\tes to the amount ot 7 5 cc , 
w’^ashed twnce with 0 9 pei cent sodium chloiide solution w'eic mixed 
WMth 1 5 ce of a 2 per cent solution of saponin The mixtuie was 
incubated foi two houis at 37 C and then centi ifugated \. lesiduc of 
intact led blood cells remained The supernatant fluid added to a fiesh 
blood cell emulsion (0 5 cc to 1 ee of a 2 5 pei cent blood emulsion 
wnth 0 5 cc of 0 9 per cent sodium chloiide) did not pioduce hemolvsis 
wnthm tw'o houis while 1 cc of a 0 1 per cent solution ot saponin pio- 
duced complete hemohsis immediateh 

The mixtuie of red blood cells and sajionm (7 25 ce ) was injected 
mtra-abdommally into a wdiite lat ot 100 Gm w'eight, wdiich died aftei 
273 minutes The injection of a corresponding amount of saponin in 
2 pel cent solution (1 5 cc ) into the control, i e , 30 mg of saponin pei 
hundied giams of weight, killed the contiol after 102 minutes 

Tw^o giams of grai matter and 2 Gm of white mattei fiom a 
dog's brain were each emulsified w'lth 3 cc of a 2 per cent solution 
of saponin, and the mixtures were incubated foi tw’’o hours at 37 C 
Hemolysis could no longer he pioduced h\ the mixtuie of saponin and 
white matter wuth ten times the amount of the minimal hemolytic dose 

8 Flexner, S , and Noguchi H J Exper IVIecl 6 279, 1902 
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of saponin The mixture of saponin and giay mattei had not com- 
plete!} lost Its hemohtic eftect although, expiessed in saponin units it 
was only %o These mixtuies injected into white lats in amounts 
coiiesponding to 30 mg of saponin pei hundied giams of weight weie 
much less toxic than saponin Aftei six houis, both the animal into 
which the emulsion of gia} mattei and saponin had been injected and 
that into which the emulsion of white mattei and saponin had been 
injected weie still alive 

In anothei senes of expeinnents the whole hi am substance was 
emulsified with saponin Aftei two houis’ incubation at 37 C, the 
mixtuie -was centiifugated, and the supernatant fluid w^as injected into 
lats As in the piecedmg expeinnents, the animals iveie still alive 
attei SIX houis, while the contiols, into wdnch saponin only had been 
injected, died wuthin two houis The demyelmization of spinal coids in 
test tube expeinnents w'as influenced in the same wa} as the toxic effect 
The spinal cord wdiich had been incubated witb the mixtuie of saponin 
and red blood cells showed only a small peiipheral zone of demyehni- 
zation with gieatei damage to the jiosteiioi roots The spinal coid 
wdnch had been incubated wuth the supernatant fluid of the centiifugated 
mixtuie of saponin and biain substance, piesented only a tiace of demye- 
hnization in the outei zone A similai piotectmg influence against the 
action of saponin was noticed m contiols in wdnch spinal coid w'as 
incubated wutli mixtuies of saponin and dog seium 

The Physicocheinual Natiue of the Piocess of Dentyehincafion — 
The question arises as to wdiether the dissolution of the myelin sheaths 
by the hemohtic toxins which w'^eie investigated follows the same 
physicochemical law^s that govern the hemolysis of led blood cells 
In studying sections of sjnnal coids and neives that have been undei 
the influence of saponin, one is under the impiession that the sheaths 
aie dissolved oi melted aw^ay as a stiuctuie of ice melts wdien heated 
The longitudinal sections in figuie 2 B and D lepiesent this thinning 
out and gradual disapjieaiance of the myelin sheaths in the tiansitional 
zones Spinal cords tieated with sodium taurochorlate diffei histolog- 
ically somewhat fiom those treated with the thiee othei toxins One 
sees numerous black globules m sections stained b} Weil’s method The 
globules in the outer zones are smaller and less nuineious than those in 
the transitional zone 

The hemohtic action of these toxins has been geneially ascribed to 
the dissolution oi destruction of the lipoids of the stioina (pellicle) of 
the led blood cells It w'^as assumed eithei that the toxin combines 
diiectly with the lipoids as in the case of saponin (KobeVt), or that, 
as in the instance of cobra venom in lipids (lecithin and cejihalin) the 
ladical of the unsatuiated fatt} acid was split oft and the remainm" 
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lebt (hsoleuthin and 1\ socephalin) acted as a toxin (K\cs, Lucdcckc . 
Dele/enne and Ledebt Lc\cnc and Kolf and otheis’ ) 

Ihe eftect of saponin on the lipuls of the spinal coid ean be con- 
ti oiled b\ anahses foi phospbouis 3f one caines out a fractional 
e\ti action of spinal coid b} IMaeLcan’s method, one finds that after 
tieatment with solutions of saiionin appi OMinatcl} 25 pei cent of the 
total phos])hoius has been tiansfciied into the solution In exjicn- 
ments with hiain substance, this amount is appi o\imatcl\ 47 jier cent 
Although saponin applied m eoiicentiatcd solutions ('3 jici cent) inhibits 
autohsis It IS not possible to decide whethei oi not the inciease of 
phospbouis in water soluble foim is due onl} to the emulsifying effect 
of the saponin Expeiiinents with nenous tissue m which feimenta- 
tne jiroeesses ha\e been inhibited h\ heating or othciwise ma\ gne a 
hettci answei to this question 

T\nii 6 — Di<:ti ihtilioii of Phn<;flio) Ifin Froi lioiah Extuichou of Vovou^ 

1 I^KIU ? 


1 1 nr'iiliii.p of Jot il I’lio^phonn 
llniln sumilCoril 


W liter solution 

Norinnl 

enpontn' 
17 0 

Viiloh slot 

70 0 

Xormnl 

Sniionin* 

2'i0 

\lltol}s|sf 

(•2C 

\cttont extinct 

1(. i 

0 7 

0 ' 

7 » 

17 0 

r.o 

Vlcobol extract 

'll 7 

tl 

0 7 

772 

17 0 

I'l 

I?csi(iiie 

20 0 

n s 

7S 

r> 

10 J 

>1 


* Dof,'! I)rnlii« iind vpiiinl cords us<d with 10 t( of . in r iiiil solution r)f snponin ptr 
1 Gin of subst iiicc 

J For the experiments with mitohsu m k of (>•' pi r wnt sodium diloridt wns iis(d per 
1 Gni of substnnec 'Jlio imxturts were Ujd for fort \ -01.111 hour- nt ,7 C 


lahle 6 lejioits the lesults ot fi actional e\ti actions of normal 
nereous tissue, hi am and spinal eoid after tieatment with saponin and 
aftei autohsis 

The amount of red blood cells dissohed by saponin is not propoi- 
tional to the amount of sajionm used, but inci eases clispi opoi tionateh 
wnth using concentiations The same is true for the binding of hemo- 
lytic amboceptois and foi the binding of saponin to the spinal coid as 
demonstrated in table 2 Ai rlienius believed that the binding of the 
hemolvtic amhoceptoi to i ed blood cells could he quantitative!) expressed 
hv the foimula B=K C" B is the amount of the ahsoihed amboceptor 
C is the concenti ation of the system at the end of the experiment, K 
and n are constants (n=^ in the experiments of Airhemus) If one 
calculates K foi the ahsoiption of saponin by spinal coid in table 2. one 
finds that the Ai^alues for K aie suipiisingl) constant if one comes to 

9 Literature in Delezenne, C and Fourneau E Bull Soc clnm biol 15 
421, 1914 Levene, P A and Rolf, T P J Biol Cliem 55 743 1923 
10 Arrhenius, S Iminunochemie Ergebn d Phvsiol 7 480 1908 
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final concenti atioiis which are still strong enough to produce myelo- 
lysis, 1 e , concentrations of more than 0 2 per cent 

Arrhenius concluded fiom his experiments that the distribution of 
the hemolytic amboceptor between led blood cells and the serum followed 
the law of distribution of a substance between two solvents Blumen- 
thal opposed this view In quoting the hteiatuie on this subject, he 
summarized the difiteient theories which tr)'^ to explain the phenomenon 
of hemolysis The piesent tendency seems to be to explain it by com- 
paring the binding of the hemolytic amboceptor to the red blood cells 
with the adsorption of colloids 

It may be sufficient for the puipose of this paper to point out the 
constancy of K m the application of Arrhenius’ formula to the binding 
of saponin to spinal coid 

Table 7 — Lipoid Content of Red Blood Cells and of Xeivons Ttisne 


Dog Cnt 

__A_ , , * 


Br lint 


Dipoid 

100 Ce 
Trj thro- 
cytes* 

Matter 

-A ^ 

White 

Matter 

Spinal 

Coidt 

100 Ce 
Erythio 
cytes* 

Biaint 

Spin il 
Cordt 

Cholesterol 

0 215 

2 SI 

394 

5 31 

0 232 

2 48 

5 57 

Lecithin 

0 245 

0S7 

19S 

2 38 

0 310 

1 19 

2 58 

'lotiil lipoidst 

0 502-0 c:i4 

10 00 

1960 

24 20 

0 531-0 589 

IS SO 

23 40 


♦ The figures for cholesterol of red blood cells ire from the publle^tlons of Rnud -ind 
Iiiatsuru, those for lecithin of red blood cells fiom A-bderlmlden (quoted in Oppenheiniei, 
footnote 4, p SCO) 

t The figures for nenous tissue were copied from Weil (J Biol Chem 8" COl, 1929) The 
latter figures are foi peicentiges of fresh tissue 

t The total lipoids of the led blood cells neic calculated ns tiiolein 'Ihe numbers foi the 
tot il lipoids of the nervous tissues leprescit the total nmount of hpoids iftei extinction b^ 
acetone and following alcohol exti iction in the Soxhlct appantus 


The results of the expeiimeiits to combine saponin with Aaiying 
amounts of lipids demonstrated the abilit)- of the toxin to foim emul- 
sions with large amounts of the substance to become emulsified It 
could be shown that with increasing amounts of lipids added the hemo- 
lytic power, m test tube expeiiments, became giadually diminished It 
seemed that galactohpids did not act m the same direction as lecithin 
The combination of saponin-lecithm 1 5 was much less hemolytic, mye- 
lolytic and toxic than the combination 1 1 In the combinations with 
galactohpids, however, it did not make anj difi:erence whethei one or 
five parts were added to one pait of saponin (tables 4 and 5) It 
should be noted that m}elolytic and toxic eftects vere affected m the 
same manner 

In ordei to obtain a basis for the explanation of the different bind- 
ing powers of led blood cells and of neivous tissue for saponin b} their 
difteient hpoid contents, the figuies in table 7 are cited 

These figures indicate that 1 Gm of spinal cord contains 242 mcr 
total hpoids (dog) or 234 mg (cat) , and that 1 cc of led blood cells 
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contains 6 mg total lipoids (dog) or 5 6 mg (cat) The optimal 
amount of saponin which may be bound by 1 Gm of spinal cord is 
240 mg The minimal amount of saponin which is sufficient to pro- 
duce complete hemolysis of 1 cc of led blood cells is approximately 
5 mg (0 25 cc of 0 1 pci cent saponin foi 1 cc of 5 per cent red 
blood cells) If one combines these diflcrcnt facts, one finds that m 
hemolysis, as well as in the process ol m\clol}sis, one part of !Mcick’s 
saponin is bound b} appi oximalch one part of total lipoids 

The Identity of Henwlynns, MyeloIy<;ins and Neni otoMin — The 
classic expeiiments ot Ehrlich “ m dcmonsliating the diftcrent action 
of thehcmohtic (tetanolysin) and the toxic (tetanospasmin) principles 
m the tetanus toxin belong to the fundamentals of the side (lateral )- 
chain theoiy If one adds er}thioc}tcs to tetanus toxin, it loses its 
hemolytic po^^el, m test tube experiments (“the tetanoh'^in is bound”), 
while this mixtuie still pioduccs tetanus alter injection into an animal 
(“the tetanospasmin lemains free’) A similar experiment to demon- 
strate the difieience between the hemoKtic and the ncmotoxic principles 
111 cobra venom was carried out b\ Flexner and Noguchi ® Gobi a \cnom 
mixed with hi am emulsion was still heinohtic, but much less toxic, while 
a mixture of blood cells and icnoin was icr\ toxic The) concluded 
that then experiments suppoitcd the Inpothetical coiiMderations of the 
lateial chain theoiy of iminunit}, le that brain cells contain the recep- 
tors for the neurotoxic constituent of the ^enom, while red blood cells 
furnish the receptois foi the heinohtic principle 

If one replaces the woids “tetanustoxm” and “cobra venom” bj the 
w’oid “saponin,” the statement of the results of the experiments would 
read as follow's 1 If one adds ciytlnocytes to saponin, it loses its hemo- 
lytic powder, while the mixtuie still produces death after injection into 
an animal 2 Saponin mixed w'lth biam emulsion is still hemohtic but 
less toxic, wdnle a mixtuie of red blood cells and saponin is ver}^ toxic 
These facts have been fulfilled expei imentally, as was demonstrated 
in the piotocols under “Compaiison of the I-Iemol}tic. the ]\I} elol 3 ’tic 
and the Toxic Effects ” 

In these expei iments and in the cxpci imcnts w ith saponin-hpid com- 
binations, the chemically unknown animal and bacterial toxins had been 
replaced by a chemically relatively well knowm substance The active 
principle of Quillaja saponin has been isolated in the form of sapotoxm 
(BiandP-) It IS a chemically unifoim substance wdiich dissolves red 
blood cells, wdncli produces local inflammation after subcutaneous injec- 
tion and wdiich injected in largei amounts pioduces death One may 
assume that its action on the myelin sheath is the same as that of saponin, 

11 Ehrlich, P Perl kliii Wchnschr 35 2/3, 1898 

12 Brandi, J Arch f exper Path ii Pharniakol 54 245, 1904 
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its mother substance In othei woids, the hemolytic, myelolytic and 
toxic pimciples m saponin aie lepiesented by one and the same chemical 
unit Furthermore, these difterent eftects on red blood cells and the 
neivous tissues may be influenced m the same way by lipoids, by red 
blood cells and by brain emulsions as the hemolytic and toxic effects of 
bacterial and animal toxins One is able at will to reduce the hemolytic 
action without impairing the m3^elolytic and toxic effect of saponin 
Taking all these difterent facts together, one seems justified in estab- 
lishing the following hypothesis for further lesearch 

The effects of bacteiial and animal toxins which at the same time 
act in a hemoljtic, myelolytic and toxic mannei aie not leproduced by 
difteient pimciples but by one and the same toxic substance Its 
physiologic action is detei mined b}’’ the hpoid content of the tissue on 
which this toxin is acting and by the lipoid content of the solvent of 
the toxin Combinations of these toxins with the lipoids of red blood 
cells, m test tube experiments, may be split up again after contact with 
the living tissues, and the neurotoxic effect may reveal itself, though 
delayed Combinations of these toxins with brain emulsions undergo 
the same action after injection into an animal In test tube expeiiments 
with erythrocytes, their adsorption to the lipoids of the nervous tissues 
prevents a competitive adsoiption to the hpoids of the red blood cells 

The Relation of Myelolysis by Toxins to Neuiologic Diseases — 
The classic examples of primary myelin sheath degeneration in man ai e 
multiple sclerosis and subacute combined degeneiation in pernicious 
anemia It is tempting to try to explain the histologic pictures of demye- 
lination by the action of a toxin which might be i elated to the group of 
hemolytic toxins which were investigated But besides proving that 
such a toxin is present m these diseases, it has to be demonstrated how 
such a toxin circulating in the blood and in the lymphatic fluids can 
penetrate into the central nervous system That this barrier of blood 
and cerebrospinal fluid (Blut- Liquorschianke) may be penetrated under 
certain conditions m disease has been well demonstrated by the investi- 
gations of Walter and others It is known that hemol} sins are found 
in the cerebrospinal fluid m syphilitic disease (Weil and Kafka) 
Smgei and Muenzer demoiistiated hemolytic amboceptors in the spinal 
fluid of patients suffering from general paresis and chronic epidemic 
encephalitis six da}S after the injection of sheep blood intravenously 
Histologic pictuies of marginal demyehmzation of the spinal coid 
resembling the figures that are produced in this paper have been 

13 Walter, F K Arch f Psjchiat 79 363, 1927 Weil, E Ztschr f d 
ges Neurol u Ps 3 'chiat 24 507, 1914 

14 Weil, E, and Kafka, V Med Khn 7 1314 1911 

15 Singer, E and ?\Iuenzer, T Ztschr f Immnnitatsforsch u exper 
Therap 47 532, 1926 
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described b} Spit/ei as occui i ing in talies dorsalis and by j\rartin 
as occiiriing in aim oti opine s}phi!itic meningonnditis Of inteiest in 
connection with the prolilenis presented is the icport of Laignel-Lavas- 
tine and Koressios that the^ succeeded in iinproMiig the conditions of 
patients suftenng from multiple seleiosis In the injection of hcmohtie 
lahbit serum (against sheep blood) 

CO N'CLL SIGNS 

The hemoUtic and 111301013 tie actions of s.iponin, sodnini t.iniocho- 
late, coin a \enoni and streptohsni were studied It could he demon- 
strated that heniol3tic toxins dissolve the 1113 elm sheath of ner\e fiheis 
111 the same nay as then dc-5tro3 the pellicles of red blood cells 

The relation of the hemohtic eftects to the imclohtic cfTects of the 
lorn toxins may ■\ar3 Compared with sajionin. cobra ^enom and streji- 
tol3sni are more 1113 CI0I3 tic than hcniol3tic. 111 test tube experiments 
nhile the action of sodium tauroeholate is similai to th.it of saponin, 
though potentialh stionger 

The amount of saiioiim hound 1)3 1 (nii of epiiial cord increases 
nith the amount of saponin pie‘'Cnt 'Jins i)henonicnon coi responds 
to the action of hcmohtic amboceptors on icd blood cells 'flic con- 
stants of Arrhenius’ formula caleulalcd for the s.ijionm-cord 53 stem 
aie relatneh constant foi final eoneentrations of more than 0 2 per 
cent 

The action of diiterent lipids (lecithin cejih.ilin and galactohpids) 
on saponin vas studied It could he demonstiated that mixtures of 
equal paits of saponin and lipids did not 1 educe the hemol3tic m3elo- 
htic and toxic eftects Mixtuies of one p.irt saponin with fi\e paits 
of the lipids weie much less hemol3tic But while the combination with 
lecithin w'as also reduced m its nu'clohiic and toxic action, the com- 
bination of saponin with fi\e jiarts of galactohpids had the same m3elo- 
l3'tic and toxic eftect as the 1 1 combination, if high toxic doses weie 
used The mhihitor3 eftect of lecithin on sodium tauroeholate was 
much more pronounced than the eftect on saponin Five paits of lecithin 
added to one part of sodium tauroeholate completeh' inhibited the latter s 
hemol3tic, myelohtic and toxic action 

Mixtures of saponin with led blood cells w’eie no longei hemolvtic 
and less m3"elol3'tic and toxic than the corresponding amount of saponin 
alone Mixtures of saponin wath emulsion of gra3 mattei or emulsion 
of white mattei of brains 01 emulsion of total brain substance weie 
much less hemolytic and less m3elol3'^tic and toxic than saponin 

16 Spitzer, H Arb a d neurol Inst a d Wien Unix 28 264, 1926 

17 iMartin, J P Brain 48 162, 1925 

18 Laignel-Lavastine, and Koressios Pins ined 1 190 1929 



HmiAN INFECTION WITH ACTINOMYCES 
NECROPHORUS 


BACTERIOLOGIC AND PATHOLOGIC REPORT OF TWO CASES 
TERMINATING FATALLY 

JOHN SUMTER CUXXIXGHAM, MD 

ROCHFSTER, X \ 

Necrobacillosis or infection -with Actinomyces neci ophoi us, is rela- 
tive!} common in animals but in man it is exceedingly rare Descriptions 
of the disease and its wide occurrence in animals, of the characteristics 
and biology of Act neci ophoi us, and of the pathology and bacteriolog}’’ 
of the organism as obser\ed m experiments may be found in the more 
or less exhaustive reports of Jensen (1912), Weinberg and Gins- 
bourg - (1927) and Albiecht^ (1929) 

ANIMAL INFECTIONS 

Veterinarians aie familiar wuth the coagulation necroses and 
gangrene produced by the organism m the various animal tissues Necro- 
bacillosis has been described as responsible for the followung common 
animal diseases “calf diphtheria” , necrotic stomatitis of calves, lambs 
and pigs , “foot-rot ’ of cattle and sheep , gangrenous dermatitis — 
“grease-heel’ and “necrotic quittor” — of horses and mules , the necrotiz- 
ing ulcerations of the intestines in hog cholera (T Smith, Bang), and 
multiple infarction abscesses m the lungs and livers of cattle and swine 
The organism ma} spread by way of the lymphatics and produce 
metastatic nodular abscesses Spontaneous necrobacillosis has been 
obser^ ed in more than fifteen animal species It occurs m wuld animals, 
such as the antelope, deer, kangeroo and ape Chickens and birds have 
the disease usually as avian diphtheria Enzootic infections in guinea- 
pigs and rabbits have been reported The disease m horses and mules 
IS moderately fatal and has a high rate of morbidity Postpartum necro- 
bacillosis of the vagina and uterus of the cow»^ occurring in epidemics 

Submitted for publication, Oct 4, 1929 

*From the Department of Bacteriologj , School of Medicine and Dentistrv, 
UnuersiU of Rochester 

1 Jensen, C O Die ^om Xekrosebacillus (Bacillus necroseos) henorge- 
rufenen Krankheiten, in Kolle and Wassermann Handbuch der pathogenen 
Mikroorganismen 6 234 1913 

2 Weinberg, M, and Ginsbourg R Donnees recentes sur les microbes 
anaerobies ilonograph de I’lnstitut Pasteur, no 211, 1927 

3 Albrecht, B Infektionen durch Xekrosebacillen in Kolle, Kraus and 
Uhlenhuth Handbuch der pathogenen Mikroorganismen 6 673, 1929 
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and with a high moitahty has been repoited Calves born of such 
animals fiequently have so-called navel-ill oi omphalophlebitis, vith 
metastases to the livei 

The infection enters the body following injui\ to the skin oi mucous 
membranes, and may spiead by w'ay of hmphatics oi the blood stream 
to any of the bod}^ tissues A similai pathologic process — localiration 
of nests of the oiganisms, inflammation, formation of an abscess wall, 
necrosis, gangiene, sloughing, perhaps followed b} healing — is obser\ed 
in simple infections of the skin and mucous membiane If the infection 
IS not localized, thiombophlebitis lesults and embolic metastases mav 
occui to the viscera, bones and joints These mctastic infections are 
attended by infaiction, necrosis and gangrene Occasional!}', prolifera- 
tive changes occui The spread through the hmphatics takes place 
most frequentl} in the lungs, wheie “daughter’ nodules or abccsses aie 
seen extending ladially from a large central abscess The h\er is com- 
monly infected b} transmission of the organisms in the portal blood 
stream from primary infections m the intestines 

The early work of isolating and idcntihing Actinomyces ncciophoi ii< 
and con elating the lesions produced by it attracted the attention ot 
some notable bacteiiologists Robert Koch, Loeffler, Theobald Smith, 
Bang and man} others investigated the organism Dammann probabl} 
first observed the clinical manifestation of .let ncci ophoi in his 
investigation of diphtheritic infections in cahes in 1876 He thought, 
how'ever, that the disease was caused b} Bacillus diplitlici lar Loeffler 
(1884) disproved this by show’ing that the predominating organism m 
tlie diphtheritic lesions was a gram-negatn e. thin lod with filamentous 
forms which he found on the bordei between the sound and the necrotic 
tissue Koch had previously (1881) found an organism of similai 
morphology in the sw’^eat glands of sheep liaMiig “sheeppox ” Shutz 
(1888) found similar filiform bacilli m the livers of cattle, and suc- 
ceeded in tiansf erring them into rabbits and mice Theobald Smith 
(1889) saw long, gram-negative bacilli m the intestinal lesions of hog 
cholera In 1890, Bang identified the oiganism in hog cholera, and gave 
it the name “nekrosebazillus ” Schmoil ^ (1891) isolated and cultuied, 
for the first time, the same organism from necrotic lesions of rabbits 
during a virulent epizootic Numerous othei w’Oikeis have subsequentlv 
confirmed these lesults and have investigated the moiphologic, cultuial 
and pathologic char act eii sties of Act ncci oplioi us in animals 

HUMAN INrnCTION 

Instances of authentic infection with Act neci ophoi us in man are 
rare There aie m the literature several presumptive repoits of acute 

4 Schmorl, G Ueber ein pathogenes Fadenbacterium (Streptothnx cuni- 
culi), Deutsche Ztschr f Thiermed 17 375, 1891 
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infection with Act iieo ophot ns following exposuie to animals with 
iieciobacillosis These weie usually instances in which vetei inanans 
had attacks consisting of chills and fevei, malaise, w^eakness, thnst 
and dysphagia, and shownng a pharyngeal membiane (Daminann, 
Casper and Schumann) No cultuies weie taken Recovery followed 
Hutyra-Marek similarly observed Imseed-sized nodules on the hands of 
a shepherd occuning during an enzootic of necrobacillosis in a held of 
sheep The lesions ulcerated in thiee oi four days, and in ten days had 
healed completely Elleimann'^ (1905) more nearh appioached a 
diagnosis of neciobacillosis m reporting the case of a 9-months old 
infant dying with pseudo-diphtheiia, laiyngitis and penumonia Cultuie 
of the necrotic membrane failed to leveal diphtheria bacilli, but sections 
of the uvula showed long, threadlike, gi am-negative bacteiia m the 
caseous tissue nearest the living structuies The strong lesemblance of 
these bacilli to Act neci ophot tis and the similaiity of the lesions to 
those of “calf diphtheria,” m the absence of a positive culture for 
B diphtheime, caused him to suggest this as a case of primary infec- 
tion with Act neciophorus Reiner Muller found similar organisms 
in the mucous membrane of a girl wuth angina 

Apparently, there are on lecoid only three reports of pioved infec- 
tion with Act nect ophot ns m man The cases were all of infection in 
the skin Schmorl ■* (1891) himself and one of his assistants each had 
a small abscess on one finger fiom handling rabbits with spontaneous 
and experimental necrobacillosis Stained smears of the pus show^ed 
the characteristic gram-negative fihfoim bacteria originally cultivated 
and described by him The lesions were chronic and healed slowly 
Steman and Shaw ® (1910) and Shaw ” (1925) isolated the organism in 
pure culture from the laige necrotic vesicles of a lesion on the hand of 
a government meat inspector The patient, wdnle dissecting an ulcera- 
tion on the hp of a sheep, had accidentally scratched his left hand on 
one of the sheep’s teeth Following this injiiiy theie w^as local ledness, 
with swelling and severe pain When the patient w^as examined by the 
authors, he had, over the back of the left hand, an extensive area of 
coagulation necrosis, accompanied by large vesicles The entire left 
extremity w^as sw’’ollen to the shoulder The coloi of the lesion varied 
between gray and purple The lesion measured by 2 inches (6 27 
by 5 cm ) , with a highest elevation of about ^ inch ( 1 83 cm ) , and 
w^as grayish-pui pie Treatment consisted of fiee diamage and moist 

5 Ellermann, V Einige Falle von bakteneller Nekrose beim klenscben, 
Centralbl f Baktenol I, O 38 383, 1505 

6 Steman, C kl , and Shaw, F W Necrobacillosis of the Skin, J Kansas 

Soc 10 405, 1910 

7 Shaw, F W Necrobacillosis Bull ^Medical College of ViVgmia ^larcli, 

1925 
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antiseptic packs The patient hatl a tcmpeiaturc as high as 39 4 C 
(102 9 F ) for one ^\eek , in three weeks, the wound h.id entiiely healed 
The third case of human infection is reported by A an eiing® (1923) 
Act neci oplio) uf w\as isolated in pure culture from a lesion on the 
forearm of a man who had been bitten b\ a cow' He h.id a temperatuic 
ranging between 38 and 39 C (100 4 to 102 2 F) a cluster of small 
abscesses on the foieaim and Ijmphangitis and axillar} l}mphadcnitis 
A bluish discoloration appealed and the lesion became neciotic in the 
center and possessed a raised iim of indurated gianukition tissue The 
culture of the organism w'as obtained from tissue excised from this 
border area after cauteii7ation Aflei ^arIed iionsuigical treatment the 
lesion healed 

Two additional cases ot necrobacillosis in man, both teimmating 
fatal!}, piesentmg hitherto undesenbed eliineal and jiathologic features 
of systemic infection in man. and \erified In baetei lologic studies, are 
described in the following jiaragrajihs 

KLroKT oi c \srs 

Case 1 — IJi^loiv — B n while girl aged 19, iinm.irncd, a clerk was 
admitted to the medical scr\icc of the Strong Memorial Hospital at midnight, 
Dec 25, 1928, complaining of weakness malaise and fe\er SMiiptoms were first 
noticed with the omet of mal use ten dais before Two dais httr, headache and 
feaenshness were complained oi The following da\ sc\cn da\s before admis- 
sion, the patient was forced to bed feeling extrcmch ill She had m addition to 
the SMiiptoms pre\ioiisl\ noted three sc\ere chills m succession and a temiKratiire 
as high as 103 F (39 4 C ) accompanied h\ sore throat pain throughout the neck, 
shoulders and back, and inabiht\ to retain food or fluids Pliotophobia and ocul.ir 
pruritus were present These samptoms jiersistcd, with high fc\er, ^omltIng and 
daih chills On the sexenth da\, there w is i slight remission On the eighth da\ 
the sore throat had disappeared, howexer, ,i marked e\acerbation of all sxmptoms 
occurred, xvith fexer as high as 105 F (40 6 C) On the tenth dax (the dax of 
admission), the patient complained of sexerc pain m the region of the left hip 

The patient’s general health had alwaxs been good She hid had measles, 
mumps, xaricella and influenza m childhood and sxxellmg of the cerxical glands 
for a fexx daxs three months prexious to admission Fixe months before admission, 
the patient had been clelix'ercd, xx’ithout complication of a normal full-term child 

Phvsical Exaimiiatw )! — On admission, the patient lax qiiietlx in bed, appearing 
xvell-nourished, fairb comfortable, alert and cooperatixe The temperature xxas 
40 3 C (104 5 F ) , the pulse rate xx'as 84, and the respiration rate, 24 The skin 
xxas hot and drj^ xx’ithout petechiae or eruptions Breathing xxas somexxhat labored 
and rapid The patient had no immediate complaint aside from pain in the left hip 
on moxement of the left thigh There xx’as moderate enlargement of the cerxical 
group of lymph nodes Tiie sclerae xxere subictenc, the eyes xxere otherxxise 
normal There xxere herpetic crusts around the nose and oxer the lips The 

8 Van Wering, F Oxer een gexal x'an besmettmg met den necrosebacil van 
Jensen, Nederl Tijdschr x Geneesk 1 2892 (June) 1923 
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tongiie was moderateh coated and the oral mucous membranes showed iniectiou 
and were dr> The pharjnx was deeph inflamed especialh oAer the anterior 
pillars on the posterior wall a mucopurulent exudate was present The tonsils 
were small but inflamed The lungs were clear with from 22 to 24 respirations a 
minute The heart was normal The blood pressure was 110 systolic and 50 
diastolic The abdomen was unremarkable except for striae albae of pregnanc\ 
The results of rectal and pehic examinations were negatne Extreme pain was 
lelt m the left hip during flexion of the thighs Palpation o\er the left hip loiiit 
re\ealed tenderness o\er the region posterior and superior to the trochanteric 
eminence There was also some pain on pressure just below the lett inguinal 
ligament Extension and flexion of the left thigh produced pain referred to the 
hip but no pain followed internal and external rotation of the limb Pam was 
present on palpation o^er the left sacro-ihac lomt The reflexes were normal 
Laborafor\ Obscrzafions — The urine was jellow and clond\ and contained a 
slight trace ot albumin and a moderate number of h\ aline and granular casts a 
few leukoc\tes and an occasional red blood corpuscle The hemoglobin content of 
the blood was S5 per cent (Sahh") the leukocyte count 16400 The smear was 
normal The differential count showed poh morphonuclears 92 per cent hmpho- 
cjtes 6 per cent and large mononuclears 2 per cent The nonprotem nitrogen 
was 45 8 mg per hundred cubic centimeters The blood Wassermann reaction was 
negatne The result of the Widal test was negatne A culture of urine con- 
tained B coh Cultures from throat smears showed about 10 per cent hemohtic 
streptococci Three blooa cultures ga\e no growth to the time of death Stereo- 
roentgenograms of the pehis (taken the da> after admissionl showed nothing 
definite except for slight irregularities and haziness along the left sacro-ihac 
loint and generalized clouding of the left hip loint a flat plate of the chest showed 
oiiK accentuated hilum shadows on the right Exposures taken three da\s later 
(tourth da\ alter admission) showed shadows of increased densitj near the right 
hilum on a le\ el w ith the se^ enth and eighth dorsal \ ertebrae not tj-pical how e\ er 
of consolidation and stereoscopic photographs of the sacro-ihac joints showed 
some fuzziness but no definite clearcut changes (fig 1) 

Course — On the morning of admission the patient had a temperature of 40 4 C 
(104 7 F ) a pulse rate of 122 and a respiration rate of 28 The first impression 
was that she had a streptococcus sore throat septicemia pneumonia or a septic 
process in\olMng the left hip joint The orthopedic consultant who saw the 
patient on the da^ after admission thought the plnsical obser^atlons suggested 
in\ oh ement of the left sacro-ihac lomt the signs howe\er were not at all hpical 
Slight fulness and tenderness were apparent o\er the left sacro-ihac joint and 
pain in the mgninal region on flexion of the straight limb bejond 45 degrees no 
tenderness was felt on deep pressure in the left lower quadrant of the abdomen 
On the third da^ the patient was more toxic and at times delirious, her condition 
suggesting pneumonia despite the absence of signs m the chest other than accen- 
tuated breathing in the upper right region The local signs in the left sacro-ihac 
region were more definite with tenderness m the left lower quadrant The 
orthopedist s decision w as to postpone surgical interA ention until pneumonia w as 
ruled out At this time the skin assumed an icteric tint The temperature 
remained sustained around 39 C 

During the next two da\s the patient became worse. The temperature was 
41 3 C (106 3 F) the pulse Irom 130 to 160 and the respirations from 22 to 44 
The local signs around the sacro-ihac region were accentuated and then the\ 
completeh disappeared Surgical procedures were then deemed unnecessarj 
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The roentgenologist reported only sliglith increased shadows in the hiltim region 
on the right jMeanwdiile o\er the coccsx tw'O small g.ingrenous iilceis containing 
minute hemorrhages had appeared Lumbar puiictiirc showed normal spinal fluid 
Repeated examinations bs sarious medical consultants failed to jield ain additional 
information Dail> Icukocstc counts ranged between 19,000 and 23,000 per cubic 
millimeter Ses eral examinations of the ui me gas c the same results as on admission 
Seseral blood smears were similar, except for a marked decre ise in the number 
of platelets seen From das to das, the patient became more toxic The lisper- 
psrexia, chills, jaundice and irregular irrational state continued Fluids ssere 



Fig 1 (case 1) — Roentgenogram of pels is, Dec 28, 1929 A rarefied “string” 
of air 111 the soft tissues can be seen medial and anterior to the neck of the lett 
femur and the lesser trochanter The left sacro-ihac and hip-joints show onls 
slight general cloudiness 

forced, and infusions and sedatis^es gisen On the fifth das, a definite friction rub, 
accompanied bj fine rales, ssas heard os'er the right side of the chest posteriorls’’ 
from the seventh to the ninth ribs about 5 to 6 cm from the sertebral margin A 
blood smear shosved polvmorphonuclears 93 per cent svith mans soung forms, 
myelocjtes 2 per cent, Ismphocstes 3 per cent large mononuclears 2 per cent and 
no blood parasites 
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On the sixth day, the patient was still worse Deep jaundice set in The 
icteric index was 125 (12 5 mg per hundred cubic centimeters bilirubin) The 
local signs m the region of the hip had disappeared or were masked by the toxic 
state of the patient On the seventh day, it was decided to employ transfusion 
At this time the blood showed leukocytes 10,400, hemoglobin content 110 per 
cent (Sahh), red cells 5,500,000 and a diminished number of platelets in the smear 
The patient had become moribund, with a temperature of 41 7 C (1071 F), 
cyanosis and a rapid, weak pulse Cardiac stimulants were ineffective As a trans- 
fusion was being prepared, death occurred at 2 20 p m , Dec 31, 1928 

Anlemo^tem Diagnosis — General sepsis, ^ pylephlebitis, ? Weil’s disease 

Necropsy — Postmortem examination w'as performed by Dr Khun Shnbishaj 
one hour after the patient’s death The anatomic diagnosis was Retroperitoneal 
abscess (left) involving sacro-iliac joint, hip joint and upper part of leg, infarc- 
tion of lungs with abscess formation, fibrinous pleuritis, acute bronchitis, hemor- 
rhagic enteritis, adhesive salpingitis, acute splenic tumor, slight cloudy swelling 
of the liver and kidneys, jaundice, skin hemorrhage (coccygeal region) and 
ecchymoses (abdomen and thighs) 

The body was warm and emaciated, and the skin of a deep icteric color Over 
the coccygeal region was a bluish-red hemorrhagic area of induration measuring 
10 cm in diameter The sclerae w'ere also icteric There was no lymphadenopathy 
The serous surfaces were generally smooth and had an icteric tint There was no 
excess of fluid m the peritoneal, pericardial or pleural cavities There were 
fibrinous pleural adhesions over the lateral and posterior aspect of the longer and 
middle lobes of the right lung In this region, the pleural surfaces were roughened 
and showed injection The liver margin extended 1 cm below the right costal 
border in the midclavicular line 

The heart weighed 200 Gm and was normal, except for several hemorrhagic 
spots over the endocardium The blood in the heart chambers was a thin, pale 
red liquid and clotted slowly 

The right lung weighed 370 Gm , the left 250 Gm The right lung w^as soft 
and bluish gray, except for a large area about 8 cm in diameter over the middle 
portion externally and a few areas varying from 1 to 3 cm in diameter over the 
basal margins These areas were deep red and firm, appeared to have soft grav 
centers and were covered with a roughened coat of yellowish fibrin Those at the 
base of the lung appeared to be typical abscesses Many petechial hemorrhages 
were scattered over the entire lung surface The peribronchial lymph nodes were 
slightly enlarged, softened and bluish-gray The bronchi contained a yellowish- 
gray mucopurulent exudate, and the mucosa showed injection, and was swollen 
and yellowish pink Sections of this lung showed several large and small areas 
of infarction throughout the middle and lower lobes The largest one corre- 
sponded to the previously mentioned firm area over the middle portion of the lung, 
and extended inward about 6 cm from the lung surface This infarct was firm, 
had a deep red, elevated surface with a grayish-pmk necrotic center Muco- 
purulent material exuded on pressure The smaller infarcts were similar Over 
the base of the lung toward the margins were a few additional abscesses, varying 
from 1 to 2 cm in diameter, containing thick, greenish-gray pus, and having thin, 
well-defined walls No thrombi were seen m the larger vessels adjacent to the 
abscesses or infarcts Other portions of the lung were soft, pinkish-gray, moist 
and crepitant The left lung also was bluish gray, and its surfaces were mottled 
With many petechial hemorrhages A few translucent, ^ellow, fibrinous patches 
were scattered over the basal margins With the exception of a large infarction, 
the left lung resembled the right 
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The spleen was enlarged (240 Gni ), and its capsule was tense and smooth On 
section, the soft bulging appearance of acute splenic tumor was seen 
The liver, pancreas, appendix, brain and blood icssds were normal 
The stomach contained dirty black, mscous mucus The mucous membrane oi 
the entire gastro-intestmal tract was normal, except for a portion of the ileum 
15 cm in lengtii a half meter from the cecum Here the mucosa, espccialK about 
the rugae, was deep red, swollen and coeered with bluish-gray necrotic tissue 
The transition between the cortex and medulla of tlic suprarenal glands was 
indistinct, and the medulla seemed rather soft 

The pyramids of the left kidney were red, showed injection and were sunken 
Otherwise, the kidnc\s, as well as the bladder and ureters, were normal 

Ihe uterus was of normal sire It was hemorrhagic in a small area (old 
placental site) in the fundus The lateral half of the left fallopian tube was 
sw’ollen and soft and showed injection Tiic timbrn was also swollen, deep red 
and adherent to t!ie ovar\ In a small esstlikc sac contammg translucent, \ellowish 
mucus Tile broad ligament and o\arj were normal TIic right adnexa and the 
\agina were normal 

In the retroperitoneal tissues bcluml the left kidnc\ w.is a large, swollen, jel^- 
hke abscess containing tliin, pinkish-gra\ pus with bluish-gras necrotic tissue This 
abscess had no dclinitc wall, but extended downward along the left psoas magnus 
fascis and intermuscular coiincctnc tissue septums The left psoas magnus muscle 
was swollen and soltencd and the muscle tissue in jilaccs appeared bluish, soft 
and necrotic From this muscle, the abscess was traced into the left peKic coii- 
nectne tissue and muscle fascia downward into the left sacro-ihac and hip joints, 
and half the length of the femur The left hip joint when opened, seemed to 
contain gas under pressure The hip joint capsule and periosteum were bluish 
and necrotic The joint ca\iti was distended with thin, bluish-graj pus possess- 
ing a pecuharh foul odor The right hip joint was not iinestigated, but the 
structures and fascias of the right side of the pcUis seemed normal The lumbar 
lertebrae, sacrum and upiier end of the left femur showed no abscesses or inflam- 
mation There were no thrombi in the left common iliac, femoral or o%arian acins 
^Itci acopic E^alllvtotlou — Sections of the heart showed some swelling and 
opacit}' of the muscle hbers In the lungs were m.un abscesses of i arming sire 
The walls of the larger abscesses consisted of newh formed fibrous tissue rich m 
eoung blood vessels and infiltrated with polj morphoiiuclear Icukocites These 
walls were coiered with necrotic cellular debris and clumps of bacteria The 
small abscesses had no definite walls and consisted of Icukocitcs and clumps of 
bacteria The aheoh and bronchial walls were engorged with blood, and in several 
areas contained an acute cellular exudate There was marked dilatation of the 
intact ah’eoh 

The spleen showed blood engorgement in the sinuses and stroma, increase in 
leukoevtes and plasma cells, and hjpcrplasia of the mononuclear elements of the 
splenic tissue The liver cells were swollen, and the cvtoplasm opaque and fiiielv 
granular 

Sections of pancreas ovary, brain and pituitary were normal, also the uterus, 
except for hemorrhage into the mucosa m the region of the placental site 
The intestine showed diffuse hemorrhages into the mucosa 
The suprarenal glands showed a scattering infiltration with clusters of small 
Ijmphocytes and plasma cells In places beneath the capsule there were small 
necrotic cells surrounded by polj morphonuclear leukocj tes 
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The kidney tubules showed cloudy swelling The capsule was thickened and 
fibrotic in places with cellular infiltration, consisting mainly of lymphocytes 

The left fallopian tube showed a diffuse cellular invasion into the submucous 
and muscular coats 

Sections of the psoas muscle revealed abscess walls covered with necrotic, 
poorly preserved, bluish-staimng, homogeneous material and poh morphonuclear 
cells Adjacent muscle fibers were swollen, opaque and indistinct Along the 
muscle septums much acute cellular evudate and fibrin were seen Edema and 
hemorrhage were prevalent 

Sections of the hip joint capsule show'ed necrosis, hemorrhage and polymorpho- 
nuclear infiltration into the serosa There w^ere many clusters of bacteria in the 
blood vessels and probably in the lymph channels of the submucosa Diftuselv 
scattered clumps of coarse, dark brown material were seen everywhere 

Bactct lology — From the psoas muscle, pus and lung infarcts, small, short, 
gram-negative bacilli were seen on smear , and from these materials and the blood, 
pure anaerobic cultures of a gram-negative, thin, pleomorphic, filamentous cocco- 
bacillus were obtained Antemortem blood cultures also yielded a similar organ- 
ism, but not before death A gram-positive diphtheroid grew' out m the aerobic 
cultures of the lung infarct 

Casc 2 — Histoiy — F C G, a wdiite man, aged 64, a clothing cutter, was 
admitted to the surgical service, emergency division, of the Strong Memorial 
Hospital, Feb 13, 1929 He chiefly complained of sore throat, chills, fever and 
dyspnea The onset had occurred three days before when the patient complained 
of a sore throat At that time, his neck was swollen, and the left tonsil seemed 
distended and swollen to almost midw'ay in the pharynx The next day the famih 
physician was called He thought the patient had qumsv During that evening, 
chills and fever appeared Bv the followung morning (the day of admission), 
the temperature was normal, but the patient’s wnfe noticed that he had great 
difficulty in breathing His physician, w'hen summoned, advised immediate 
hospitalisation 

The patient had been troubled with hoarseness, at intervals, for the previous 
twenty years, and had had a growth removed from his pharynx by a local specialist 
piior to this time He had gonorrhea in his youth He had a bilateral inguinal 
hernia repaired in this hospital m 1927 At that time, the diagnosis w'as chronic 
myocarditis and general arteriosclerosis 

Physical Examination — On admission, the patient was breathing with great 
difficulty The temperature w'as 36 5 C (97 7 F), the pulse rate was 96, the 
respiration rate 30 There was retraction of the chest during respiration, and 
there w'as swelling of the neck, with (crepitant) emphysema over the left side 
down to the clavicle The lungs seemed clear The impression of the phvsician 
W'ho admitted the patient was that there w'as a perforation of some air passage, 
piobably the larynx or the trachea A surgical consultant confirmed the observa- 
tions alreadv noted The swelling of the neck w'as diffuse, involving the whole 
left side The left tonsil was moderatelv enlarged, and both arydenoid cartilages 
and the aryepiglottic fold and the false vocal cords were sw'ollen The right true 
vocal cord was moderately swollen and showed injection, the left could not be 
seen Percussion of the chest revealed no areas of dulness but both sides were 
slightly hyperresonant Sibilant rales were heard m both bases The clinical 
impression was emphvsema and abscess of the left side of the neck possiblv 
secondary to a left peritonsillar abscess Immediate tracheotomv was advised 
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Labotatoiy Obscizatwiis (Emctgcncy ) — The blood showed red blood cells, 
4,850,000, hemoglobin content (Sahli), 100 per cent, leukocUes, 4,900 per cubic 
millimeter The difTerential count showed pohmorplionuclears, S3 per cent, 
h^nphoc^tes, 3 per cent, and mononuclears and transitions, 14 per cent Tlie smear 
revealed practical!} no mature pol} morphonucleii s, ntarl\ all being in the meta- 
meelocetic and related forms \ roentgen ra} picture of the chest showed shadow's 
of decreased densit} m the left suprachnicular and left cer\ical region, suggesting 



Fig 2 (ease 2) — Roentgenogram of chest, Feb 13, 1929 ‘ Pocketed rare- 

factions” due to interstitial emph}sema can be seen m the left cervical and clav- 
icular regions to a point se^eral centimeters below' the claMcle 

interstitial emphvsema of the soft parts probabh from a rupture of either the 
upper portion of the esophagus or the laryn-s. (lig 2) 

Coutse — The patient w'as taken to the operating dnision, w'here, under pro- 
caine hydrochloride anesthesia, a tracheotomy was performed A low collar inci- 
sion was made, and the skin fascia and plat} sma muscle w ere deflected An abscess 
containing a foul, greenish-brow'ii, w'aterv pus was encountered beneath the fascia 
of the left sternohyoid and sternothyroid muscles A smaller abscess was present 
on the right A tracheotomy tube was inserted through an incision in the second 
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and third cartilages Immediate respirator}’- relief for the patient resulted 
Petrolatum gauze pack and dry dressing r\ere applied 

Despite the immediate respirator}’^ relief following the operation, the patient’s 
condition was considered critical Steam inhalations and rectal infusions of 5 
per cent dextrose \\ere given Early the next morning the pulse became weak and 
rapid, the respirations rapid and labored, and the temperature rose to 39 C 
(102 2 F) Percussion dulness and rales were noted at both lung bases 
Ephedrme, epinephrine and caffeine were administered rrithout improving the 
condition of the patient, and he expired at 9 a m Feb 14, 1929 

Antcmoi tciu Diagnosis — Abscess and emphjsema of neck 

A'cciopsy — Postmortem examination nas performed by Dr George H Whipple 
four hours after the patient’s death The anatomic diagnosis was Retropharyn- 
geal abscess with gangrene and extension into the peritracheal and subcutaneous 
tissues as w’ell as the upper anterior and posterior mediastinum , operative incision 
and tracheotomj w oimd , acute purulent pleurisy, both lungs , acute fibrinous peri- 
carditis , acute tracheitis and bronchitis , bronchopneumonia , pulmonary edema , 
emphysema , fibroid apical scars, both lungs , healed surgical incisions (inguinal 
herniae) , arteriosclerosis , diverticulum of cecum 

The body was rather slender It was discolored by livor mortis and rigor 
was well marked The neck, especially on the left, w’as considerably swollen, and 
gave diffuse crepitation The recent surgical incision extended about 10 cm 
around the neck somew’hat below' the cricoid cartilage In this w'ound was exposed 
a dirt}', greenish-brown, gangrenous area from which a foul, greenish, w’atery 
pus exuded, and an opening (tracheotomy incision) w’as seen entering the trachea 
Scars of the repair of the inguinal hernia Avere present The peritoneal surfaces 
W’cre normal, except for a few adhesions between the sigmoid and the left 
obliterated inguinal sac 

When the manubrium w'as remoAed, the area of inflammation Avith gangrene 
extended doAvn about 2 inches (5 cm ) beloAv the manubrium into the anterior 
mediastinum BeloAV this and extending over the pericardium, there AA'as edema 
AA ith' some infiltration of the Avet tissue AVith gas bubbles The pericardial sac 
AAas involved m this acute process, which had extended through it The sac was 
thickened and its inner surface slightly roughened, showing a little fibrin and 
mottled reddish spots A slight excess of pericardial fluid Avas present In the 
left pleural cavit> there Avas about 100 cc of turbid serous fluid, and some purulent 
exudate Avas adherent to the posterior portion of the left lung This Avas true also 
of the right lung A few old apical adhesions v\ere present 

The heart Aveighed 370 Gm The epicardium anteriorly shoAV'ed early peri- 
carditis, Avith some injection and a fcAV ecchv'motic specks and grains of fibrin 
Except for small patches of arteriosclerosis on the aortic vahes and in the 
coronary arteries, the heart Avas normal 

The left lung a\ eighed 600 Gm , and the right 480 Gm The inflammatory 
process from the mediastinum extended into the tissues about the left hilum 
Ihe bronchi shoAied injection and contained some purulent exudate The pul- 
monarj vessels were normal In the left lung, the upper lobe Avas somewhat moist 
and, on section, Avas mottled Avith a greenish color There Avas no consolidation 
There A\ere some areas of collapse alternating with areas of emphysema in the 
left loAver lobe The A\et red lung tissue seemed to possess a little cellular exudate, 
but no Avell marked areas of consolidation Practically identical observ'ations AAere 
made in the right lung In the lower lobe of the latter Avere a few indefinite 
gravish areas suggesting earlv bronchopneumonia 
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The spleen, pancieas and suprarenal glands appeared normal 

The h\er weighed 1,700 Gni It possessed a soine\shat \ello\\ish cast when 
Mewed through the capsule 

The gastro-intestinal tract was normal, cveept for sc\eral small submucous 
hemorrhages m the ileum and a dneitieulum 2 cm m diameter m the cecum 

The kidne\s weighed 150 and 160 Gm 1 he\ contained a few small c\sts hut 
otherwise were normal 

The bladder and prostate were normal, exeept for slight enlargement of the 
latter 

The \ascular s\stem showed a moderate amount of arteriosclerosis m the 
aorta 



Lateral view Posterior view 


Fig 3 (case 2) — Lateral and posterior mows of the fixed museum specimen 
of organs of the neck The large pocket of the rctrophar\ngcal abscess, the 
opening from the pharMix, the protcohsis of the adjacent tissues and the edema 
of the pharjngeal wall, epiglottis and suhepiglottid structures should be noted 

Organs of the Neck The tinroid, embedded in a mass of gangrenous scmi- 
digested material, appeared intact and on section, normal The large aessels were 
clear When the esophagus was opened from behind it appeared to be normal as 
far as the region just abo\e the cricoid cartilage (lig 3) Here to the left of the 
midline there was a discolored area about 5 cm in length Behind this area were 
communicating pockets showang necrosis and greenish slough One of these 
pockets communicated bj a small opening w ith the phar\ nx The tonsils w ere 
normal The tissues on the left side of the throat, including the soft palate, were 
edematous, haring a jelh-like, semitranslucent appearance The edema w'as 
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maikecl on the left side of the epiglottis and in the arj epiglottic folds The light 
side of the epiglottis ivas lelativeh normal, as well as the lemaining pharjmgeal 
stiiictiiics on the right side The tongue was noimal The tiachea was normal, 
except foi the tracheotonii' opening On the left there was marked edema ivith 
induration and communicating pockets of necrosis infiltiatmg the tissues adjacent 
to the pharynx and the opeiativc incision preiiously described The letro- 
pharyngeal space ivas almost completely iniolved in this process extending down 
as fai as tlie arch of the aoita 

Micto'icopu E^ammalion — Some sections of the lungs show’ed antluacosis and 
aieas of atelectasis, some showed edema and clusters of hacteiia m the acini 
and exudate of polvmoiphonucleai s , and othcis, pleural inflammation m wdiich 
masses of bacteiia were conspicuous In the mediastinum thcie was persistent 
thymus tissue with cystic areas and acute inflammation wuth colonies of bacteria 
1 he aorta show'ed atheroma w ith submtimal degeneration , the kidney, a few' 
scattered aiteriosclerotic scars, the stomach, a slight degice of chionic gastiitis, 
the thyroid, a few" small adenomas, and the prostate, some hypertiophy and 
numerous corpora amylacea The suprarenal glands, spleen and pancieas appeared 
normal 

Microscopicalh, the tissues of the neck and pharwix show'ed exteusiyc necrosis 
of the muscle fibeis with hyaline change and a typical cellulitis with masses of 
bacteria One vessel show'ed inflammation of the w’all extending inw'aid almost 
into the submtimal tissue No thiombi w'crc picsent The thyioid show’cd no 
inflammation 

Bactc) loloqv — From the foul, greenish pus fiom the neck tissues, Pticutnocot- 
cw! Upe IV was identified, a nonhemolytic, anaeiobic, short-chain streptococcus 
w'as giown, and a gram-negative, thin, pleomoiphic, hlamcntous, anaeiobic cocco- 
bacillus W'as isolated A similar gram-negative, thin, pleomorphic, filamentous, 
anaerobic organism w'as obtained from cultures of the pcncaidial purulent exu- 
date, accompanied by an occasional anaerobic, nonhemolytic, short chain stiepto- 
coccus A gram-positnc bacillus was present m the smears of the pus from the 
neck, but did not grow' out in cultures Spore-bearing organisms w'ere not 
present The gram-negative bacilli appeared in the smears as small short lods 
haMiig deeper staining terminal polar bodies Spiiochetes w'eie not seen in tlie 
smeais from the subcutaneous abscess 

BACTERIOLOGY OT ACTINOMYCES NECROPHORUS 

Oiiginal cultuies of matenal obtained at lioth neciopsies weie made 
in a senes of duplicate pouied plates ol 5 pei cent (labbit) blood agai 
toi obseiving paiallel giowth of aerobic and anaeiobic oiganisms 
Anaerobic cultuies weie maintained in the jai described by Biow'ii'’ 
Tn case 1, Actinomyces neci ophoi us was seemed m puie cultuie, except 
foi the gi am-positive, aeiobic dipbthcioid, piobably a contaminant 
deiived fiom the lung mfaict In the second case, the w'otind constitut- 
ing the poital of entiy (ietiophar}ngeal abscess) gave leadA access to 
othei (secondai}) oiganisms These bacteiia weie piesent in small 
nuinbeis, as the smeais and cultuies indicated 

9 Blown, J I-I An Impro^cd A,nacrobc Jar, T Expci kfed 33 677, 1921 
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It has been pointed out tliat the most lieqnent enti} of liiioiiiycc^ 
lien ophoi i(<; into the liod}' is eithei thuniifli the skin or the niucoiis 
meinbianes JLiiiis .ind Blown "* found the nteins the poita! of enti) 
foi infection with Ad psciiclo-ncci aphonia, .in oiq.unsin similar in 
moipholog) to Act ncu ophoi u\ i he lelatneh normal 5 months old 
pl.acental site found at nceiops\ m c.ise 1 w.is theiefore .it first suspeeted 
as the otigin of the mtcction \ftei lewicwmg the obsei rations at 
ncciops}, weeks latei , the 15 em long bluish, liemorrhagie iilcci.ition 
ol the low Cl ileum apiieaicd to h.ive been the moic piobablc poit.il ot 
cull} In ease 2, the sm.ill ulccious opening into the rctropharMige.il 
abscess was obiiousl} the most coiispieiioiis eonnection between mueoiis 
membianes and the e\tensi\e piolcolxtic jirocess Unfoi tun.itch 
smeaisand enlturcs weie not obtained fiom nteins mtestine oi ph.irinx, 
to check the b.acteiial floia at these jiomts 

Studies on the moipholog), eiiUui.il ch.viaeteiisties and setologe of 
the sti.ains of Act nen ophoi m isol.ited in these two cases were made 
nnfoitunatel} , without an aecinaintanee with the org.mism Xo strains 
weic aiailable fiom ain soniee foi compaiison But the ulcntific.ation 
of the organism was eonliimed thiough the kindness of Dr j Howaid 
Brown,“ who ex.imined sti.inis from c.ach case On the other hand 
Di W A H.igan,” of Coinell. expiessed some doubt as to whether 
these were cultines of true Aduiomycc<; net i ophoi m 'Ihe organisms 
isolated fiom these cases howewei, .ipjK.ired to satisfc most of the 
essential ciiten.i used to identife Ad int / ophonii 

j\Joi phology and Staining — The organisms as obtained fiom the 
I3US from human tissues appealed as short, bijiolar giam-ncg.atne, 
minute coccobacilli with loundcd ends oi as shghth longer sohd-stain- 
mg lods In one instance, they weic not distinguishable fiom the 
cellulai debris until anothci se.iich was m.ide Ihen theie w'eic dis- 
covered also occasional weblikc clusters of giam-ncgatne stiands and 
longei lods haeing faiih regulaih ananged, decpci staining coecoid 
bodies In cultuies, the oig.anisms w'cic nonmotile and occuired m the 
most bi7aiie foi ms In addition to those just described, thc\ weie seen 
as long filaments in gieat tangled m.asses wnth fairl) legulai. cleep- 
staming coccus-like gianulatcs (fig 4) The filaments sometimes 
extended neaih acioss the oil immeision field In some, especially the 
shoitei lods, the staining was moic iiicgulai assuming the appeal ance 
of biconcave paititions of vaiiablc thickness, sepaiating slightly swollen 
or bulbous compartments In these, the ends were frequently pointed, 

10 Hams, J W , and Brown, I H Description of a Neiv Organism Tliat 
Maj Be a Factor in the Causation of Puerperal Infection, Bull Johns Hopkins 
Hosp 40 203 1927 

11 Personal communication 
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like the bow of a naiiow boat, and tciminal polai bodies weie usually 
piesent The filamentous forms weie more numerous on solid mediums, 
at times stained solidly, oi as segments with empty compartments, some 
of which weie bulbous (fig 5) The oigamsms took the aniline stains, 
and with methylene-blue, sohd-staining diphtheioids oi foims with club- 
shaped extiemities weie seen In the oldei cultures and occasionally 
in the young, the pleomorphism and “vacuole” formation were most 
spectacular Spoies weie not foimed Laige “ti links” weie seen, fiom 



Fig 4 — Pliotomicrogiaph of mctlijlenc blue stained smear from a two to 
tlnee da}' old blood agar cultuic of Act necropliorus A-718j\I showing long 
curled, filamentous forms with pleomorphic short rods 

which small blanches or “twigs” appealed to ladiate The deep-staining 
gianules ivere ai ranged iiregulaily near the peripheiy of the “trunk” 
and as small cOcci filling the “sheath ’ of the branches A terminal 
polai bod} was commonl} piesent in each bianch Laige clubbed fila- 
ments with smallei gianules weic sometimes seen Acute fusiform 
dilatations weie occasional!} piesent m the filaments, oi the lods some- 
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limes assumed a shoit swollen foim in which the jiolai stammti 'ii 
the foim of a thin cicscent Occasion.ilh teimmal hiilhoiis enlaij^e- 
ments w^cie picsent Schmnil s ' excellent illustiations aie chrinietenstie 
of many of the moiiihologic \anations obscixed m these stiams of 
Act iicci opJio) us 

Cidhnol Chmacfc) lilies — On apj)! ojii late mediums kept anaciohic- 
alh at 37 C , Of / ucci opho) us sin \ ivcd as lom^ as fn c months Optimum 
giow'th was obtained on mediums eont.imm" ascitic oi Indioccle nuid 



Fig 5 — Pliotomicrogr.iph of mcthjlcnc blue slainccl siiicai from a two to 
lince dais old blood agar cultuic of Act nccroplioius *\.-71S showing scicial 
filaments with cross-striations and bulbous compai tments 


The oigamsm was an obligate anaeiobe Growth m tubes of cooked 
meat (Douglas’ tnptic broth) medium with a petrolatum seal w^as 
accompanied bi a model ate pioductioii of foul gas without appieciable 
digestion of the pai tides of meat At fiist m this medium theie w^as 
a flocculent, fuzzy grow^th wdiich lalei settled to the bottom of the tube, 
wheie it had a pale blue appearance among the particles of meat On 
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5 per cent blood agar plates a wide zone of beta hemol}sis appeared 
in from 24 to 48 hours (fig 6) with smooth convex-topped nearh 
transparent surface colonies haring faiily regular edges and a slight!} 
brownish center Three-day colonies measured from 2 to 3 mm in 
diameter Older surface colonies showed serrated or fuzzy filamentous 
edges These projected radially fiom a darker rim zone separated by 
a lighter intermediate zone and w'ere surrounded by a finely granular 
brownish area superimposed on the cleai, hemolyzed plate (fig 7 ) Such 
colomes measured between 3 and 7 mm in diameter A foul odor was 
also produced b} the growth on blood agar plates Colonies growing 
deep m blood agar tubes or plates appeared as } ellownsh-gra} , dirt}, 
biconvex lenses, surrounded by hemolysis and a brow nish discoloration 


















Fig 6 — Surface colonies of Act necrophorus A-718 j\I, on a blood agar plate, 
from two to three da^s old The wide zone of hemoUsis should be noted 

The fermentation tests done with 1 pei cent “sugars” either in 
tr}ptic broth or in 10 pei cent ascitic agar with Andrade’s indicator, 
agreed uniformly With dextrose, sucrose lactose and mannite there 
was growth with acidification (“fermentation’), and m the petrolatum- 
topped tubes of liquid medium, production of gas With x}lose there 
was no fermentation or apparent giowth, but gas was produced in 
sahcin A small amount of gas was produced m plain tr}ptic broth 
No growth occurred with plain agar gelatin, milk or muhn serum 
Nitrates w-ere not i educed Indol w^as formed both in cooked meat and 
tr}ptic broth 
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^^hlle no final tests A\eie done to detcnnnic the viahihu of tlie 
organisms colonies exposed to an for foit} -eight houis contained Ining 
organisms ]\Iotiht} was not demonstnited 

PMHOcrxicm 

The Minlence of .Icl iicci ap!tnn(<> in man is sclf-CMdent from the 
t\\o cases leported Rabbits, guinea-jiigs and mice -were chosen for 




r 

r\ -* >. 



Fig 7 — Surface colonies of strain \-718M on a blood agar plate, from seven 
to eight davs old Tlie dense center lighter intermediate /one, radial serrations 
at the peripheral portion of the colonies and the smudging of the hemoh/ed area 
just bejond should he noted 


use m testing the pathogenicit} of the organism for animals Blood 
taken from the patient m case 1 at necropsj^ was injected into a guinea- 
pig the next daj (being kept in the cold room ovei night), 0 5 cc being 
injected mtraperitoneally The animal appeared lethargic for several 
da}s, but at necropsy, tw^o and a half months latei, w^as normal Diluted 
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psoas pus fiom the same patient was injected 0 25 cc intiacutaneously, 
into a gumea-pig A small hemoi rhagic tumoi i esulted, but this animal 
also was noimal at neciopsy, two and a half months latei A giiinea-pig 
inoculated subcutaneously with 0 5 cc of a seven-da}- bioth cultuie of 
strain A-718M developed a local tumor, which lapidly subsided, leaving 
no evidence of inflammation thiit} -seven days latei at necropsy A 
white mouse into which 0 5 cc of the same material had been injected 
mtiapeiitoneally died thiee days latei, weighing one fifth less and 
having a gieenish, fibrinous peiitonitis with a foul odoi 

Rabbits weie susceptible to infection with Act ucci opho) us (strain 
A-718M), as table 1 shows Subcutaneous inoculations (labbits 88 and 
91) weie followed by an intense mfiammatoiy piocess with gangrene, 

Tablk 1 — PaihogcmcUv of Act Ncctophoius, Scvcn-Dav Biotli Cnlime {Stiam 
A-71SM) and Filtialc, fot Rabbits 
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85 
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03 
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Intia4 cnous 

20 
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splenic tiimoi 

SO 
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113 


Killed 

32 Xone 

00 

2400 

Intnn cnous 

1 0 (filtrate) 

340 

Sick 

Killed 

32 Mono 


+ 1 0 cc immune 
labbit scuim 


formation of abscesses (fig 8), i uptime, sloughing and spontaneous 
healing This was most maiked following injection into the abdominal 
wall Intravenous injection of cultures (rabbits 86, 87 and 95) was 
followed by progressive loss in weight, profound toxemia and death 
Jaundice, delayed clotting of the blood and specific abscesses of the 
livei weie found at neciopsy The injection of filtiate i esulted only 
in a slight immediate and tempoiary loss in weight Equal quantities 
of “immune serum” (table 2) injected simultaneously with cultuies and 
filtrate had no perceptible eflect, other than that which might be repre- 
sented in the greater loss of weight in the animal employed for this 
experiment than occurred m the labbit into which filtiate only had been 
injected No local injections of filtrate i\ere attempted nor vas the 
pathogenicity of stiains A-650 Bid A-650L oi A-650 ]\Ied determined 




Fig 8 — Large, blackened gangrenous abscess three da\s after subcutaneous 
injection of a brotli culture of Act nccropliorus A-71S M into a rabbit 



Fig 9 — Multilocular abscesses resulting from the injection of 02 cc of a 
culture of Act neerophorus A-718 M into the left knee joint of a rabbit 
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The most speUaculai pioduction of lesions was olitained on infect- 
ing labbit 85 in the left knee joint Inflamni.ition, tenderness and limita- 
tion of motion lesulted, followed In the foimation of tiemcndous 
nniltilobiilated aheesses of the soft tissue { fig 9) Weakness and 
excessive loss of w^eight wcie piescnt (table 1) Koentgenogi.ims 



Fig 10 — Lateral Aieu of nglit (normal) and left (infected) knee joint legion 
of rabbit The abscesses of the soft tissues, the destruction of the diaplnseal 
portion of the bone shafts, and the periostitis following the injection of Act 
necrophorus A-718 j\I should be noted 

show’^ed, m addition to the sw'elling of the soft tissue, extensive destiuc- 
tioii of bone about the diaphjseal ends of the shafts of the femui, tibia 
and fibula wnth advanced piohfeiatne peiiostitis (fig 10) No \isible 
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change in the joint surfaces nas apparent At necropsi the large 
nodular fluctuant spellings incised through edematous pale semi- 
translucent glass\ nails composed of skin muscle and fascia reiealed 
a large amount of thick granular pus of a cream}, lellonish appear- 
ance The odor nas exacth that of Swiss cheese All anatomic 
relationships were lost m the mass of multilobulai abscess walls with 
fra} ed. fuzz} string} strands of pale caseous muscle fascia and fibrous 
tissue The caseous mass was tough and string} near the walls and 
tliinned in the center The knee joint was involved presenting a dirtr 
bluish discoloration and thickening Intense destruction of bone had 
occurred in the diaplnseal portions of the femur tibia and fibula and 
the bone-marrow’ had a w ashed-out appearance No gas w as discovered 
Aerobic and anaerobic cultures of the heart blood and of the contents 
of the abscess were made Those of the blood were sterile and those 
of the abscess }ielded Act uecroplio! iis in pure culture ^Microscopic 
sections of the wall of the abscess and of the sinovial membrane showed 
loss of cellular structure edema necrosis, clusters of blue-staining 
bacteria and considerable eosinophil infiltration , m the spleen there w as 
necrosis with swelling of the splenic centers and eosinophil imasion 
and in the kidne} extensile swelling of the tubulai ejiithelium which 
had a finely granular acidophilic citoplasin 

SEROLOGY 

Rabbits were emplojed m an attemjDt to obtain agglutinins for 
Act nccroplioi ns Two animals each were subjected to iniections of 
strains A-718!M and A-650 Bid Serum taken from the animals before 
the iniections were commenced and tested for agglutinins (m dilutions 
from 1 20 to 1 2 560) pioied negatne The injections weie made 
in periods — four daih inoculations of gradually increasing doses altei- 
natmg with four dajs rest The antigens were made from three-da} 
anaerobic broth cultures which had been beated to 60 C for thirti 
minutes washed twice m plnsiologic solution of sodium chloride and 
concentrated approximately five times The amount of this antigen A\as 
0 05 cc at the beginning and 2 2 cc at the end of the series of injections, 
thirty three dais later The immune serum was drawn ten dajs after 
the last mtraienous iniection Attempts to secure blood from rabbit 
359 on the same day as from the others was unsuccessful, so that the 
final agglutination tests were not done with the serum of this animal 

The results are shown m table 2 A high titer of 1 655 000 was 
obtained with the serum of labbit 357 when the same antigen strain 
(A-650 Bid) was used as had been emplojed m the immunizing injec- 
tions Cross-agglutination was apparent to but shghth lower titers 
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than those obtained with tlie homologous antigen Great difficulty "was 
expeiienced in securing a suspension of antigen winch would not spon- 
taneous!} agglutinate After ti}ing ^arl 0 us vehicles, the fi^c-da} old 
broth cultuies of both stiains w'Cie succcssfulh suspended in a phosphate 
buftei wnth a calculated pw 7 1,^- after being washed once in ph}siologic 
solution of sodium chloride and concentrated from two to 4 tunes 
Controls consisted of half mixtuics of the antigens with plnsiologic 
solution of sodium chloride The tests were done in the water bath at 
56 C foi two hours 

COMMLXT 

Xeciobacillosis in man is probabh more common than pic\iously 
has been supposed Few' bactei lologic textbooks mention the organism 
Albrecht ^ stated that “undoubted infection in man has not been proven.” 
despite the thiee cases of cutaneous infection cited in this paper It 
anaerobic blood cultures wcie made more frcquentl} in the case of 
patients with obscure fe-\cis or with p}ogeiiic focal infections it is 
probable that Act ncci oplioius would be more frequenth delected Ihis 
IS especially applicable in the case of patients exhibiting jaundice, as 
w'cll as fe^er, in which the ordinal} ctiologic agents have not been 
recognized 

Dr Lawrence A Kohn has shown me the interesting record of a 
colored girl, aged 19, who w'as under his caie in the Stiong [Memorial 
Hospital in 1926, in the [Medical Service of Dr M illiam S I^IcCann 

The patient for sc\cral dajs liad siifTcrcd with hcadaclic, sore throat, chills and 
fe\er On admission slie had much enlarged and inflamed tonsils, from which 
foul green pus exuded, the cer\ical hinph nodes were enlarged, and the con- 
junctna slighth inflamed, the leukocjte count was 30,000, and the fever of an 
intermittent tvpe, ranging between 38 C and 41 C (100 4 to 105 8 F ) The high 
“spiking” fever persisted, icterus and petechial hemorrhages were detected in 
the sclera and conjunctiva, and the patient continued to be verj ill The case 
was a diagnostie purrle for some time Throat cultures were negative for B 
dtphihcnac and showed onlj about 25 per cent hcmolvtic streptococci The patiait 
developed empveina in the right side of the thorax Operative drainage was 
instituted and “a large amount of gas and thick, foul-smelling, imiddv colored 
pus’ was removed A gram-positive coccus was seen in smears and aerobic 
cultures of the pus Two anaerobic cultures of this pleural effusion and four 
blood cultures vielded a gram-negative bacillus This organism was small and 
pleomorphic, growing at times in chains and rods, it possessed a distinctly foul 
odor, it appeared to be moderatelv proteolvtic, and it produced gas in dextrose 
and other mediums Unfortiinatelv, the organism was lost before it could be 
identified The patient ultimatelj’^ recov'cred 

12 Clark, W ]\I The Determination of Hvdrogen Ions, ed 2, Baltimore, 
Williams &. Wilkins Companv, 1922, p 114 
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Di Kohn sa\\ the cultures in cases 1 and 2 and felt that theie was 
a stiong resemblance between them and those obtained in Ins case Fiom 
the clinical histon and the characteristics of the organism lecoveied in 
his case, it seems highly piobable that the oiganism was Act ncao- 
phoi us 

The presence of gas in the cellulitic tissue of the neck in case 2 
was lecognized clinically and by loentgen examination (fig 2) In 
case 1, only indefinite changes weie seen in the second i oentgenogi ams 
of the left sacro-ihac and hip joints (fig 1) Duiiiig a caieful leexam- 
ination of the films in the two cases, the roentgenologist and I found 
additional evidence of an infection with Act neci ophoi us in the left 
hip joint of the patient in case 1, which had escaped notice in the 
pieMous examination A tiact of gas medial and anterioi to the neck 
of the femui and lessei tiochantei had developed in the soft tissues 
In vieu of the natuie of the organism lecovered m this case, the piesence 
of gas IS leadil} explained 

111 case 1, it IS to be noted that the first clinical impiessions (the 
inteins) proved to be neail}’’ collect, the later despeiate condition of 
the patient masked the tiue jiictuie to the extent of leading to a subse- 
quently erioneous diagnosis 

SUMMARY 

An oiganism having the moiphologic, biologic, pathologic and 
seiologic chaiacteiistics of Actinomyces neci ophoi us was isolated in 
two fatal cases in man exhibiting some of the characteristics of infection 
"With this organism in animals Neciopsies fuithei confiimed the 
resemblance of the lesions to those due to Act neci ophoi uk in animals 

Experimentally, the organism was pathogenic for rabbits and mice, 
and questionabl} so for guinea-pigs In one animal the lesions of the 
joint infection as seen in case 1. were reproduced, Mith additional 
destiuctne changes m the bone and soft tissues 

A high titei (1 655,360) of agglutinins vas obtained following 
peiiodic intravenous injections of the heated, washed, concentrated 
organisms into rabbits A coi respondingly high degiee of cross- 
agglutination vas seemed with strains isolated from both cases 

An additional case is noted of a patient with follicular tonsillitis and 
empyema with some clinical featuies similar to those seen in case 1, 
fiom whom m 1926 Dr Kohn isolated a giam-negatne anaerobic, 
pleomorphic bacillus in the blood and emp} ema pus The morphologic, 
cultural and clinical charactei istics of this oiganism w^arrants its 
jiresumptive classification as Act neci ophoi us 

COXCLUSIOXS 

Two cases of necrobacillosis in man the fourth and fifth instances 
of jiroved infection with Act nen ophoi us in man the onlj fatal cases 
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on lecorcl, and cases picscnting hithcito iindcscnbcd l\pcs of human 
intection, weie Aciified b} bactciiologic stud} 

The oigainsms obtained m the two cases wcie shown to be jiiactieall} 
identical 

Neciobacillosis is a disease with iccogni/ahle ehnical featuies m 
man Its potentialities foi moihidiU and inoitaht} should, thercloie. 
Avaiiant a caieful seaich b} plnsicians toi its picsenec m eases of 
obscine infection Anaeiobie cultures on a widei scale in the routine 
laboraton aie theiefoie suggested foi deteetmg lit nco u'; in 
cases in which human iieci obaeillosis is suspeeted 
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In a recent reMe\\ on the causal relation of trauma to tumors 
Knox ^ has emphasized the difficulties in establishing such a relation 
\\ithout emphasizing the evidence that has so far been presented on 
the positi\ e side or the difficulty in dlspro^ mg the claimed causal rela- 
tion in an}' suspected case The negatne side of this argument is 
certain!} the easier one to support Xo matter what eMdence of rela- 
tionship of the trauma to the subsequent tumor ma} be presented there 
IS no possible wa} of proMiig that a s}niptomless tumor had not already 
been present at the time and at the site of the injury But that such 
a coincidence can account for all the cases in which a tumor has arisen 
at the site of a single trauma after a time interval compatible w ith the 
assumption of cause and eftect is somewhat of a strain on an unprei- 
udiced imagination Eien if niam of the cases of supposed deielop- 
inent of a tumor as a sequel of a single trauma are reported inadequate!} 
to furnish positive proof of the causal relation of the trauma this defect 
does not proie that the assumption of traumatic etiolog} was alwa}S 
incorrect!} made 

In Mew of the lack of satisfactory case reports it is apparent that 
more data are needed and that cases presenting an apparentlv probable 
relationship between a single trauma and a subsequent tumor should be 
placed on record in order that the} ma} recene consideration b\ future 
imestigators ot the problem Recent!} through the kindness of Dr 
Lud\ ig ^I Loeb I have had an opportunit} to study a case of primai v 
carcinoma of the lung which falls into this categor}' and which seems 
to be of especial value because the roentgen plates of the site of the 
mjur} made immediate!} after the injur} was recened show that at 
that time there was no recognizable CMdence of malignant growth 

REPORT OF CASE 

A man aged 50 m general good health was knocked down b\ an automobile 
on Sept 1, 1926 He suffered se\ere pain in the chest and was taken to a hospital, 

Submitted for publication Dec 3 1929 

"From the Department of Pathologi ot the Unnersiti of Chicago and the 
Otho S A Sprague Memorial Institute 

1 Knox Leila C Trauma and Tumors Arch Path 7 27-1 1929 
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where a roentgen examination the next daj revealed fracture of tlie left third, 
fourth and fifth ribs in the niidaxillarv line There was also distinct evidence 
of traumatic injurv to the lung, namelv, liemoptvsis and a subcutaneous cniphv- 
sema extending over the entire bod} 1 he roentgen films showed no evidence of 
anv neoplasm in the lung The Iracturcs healed unevent full}, and the patient 
seemed to be in good health until the following August, when he began to have 
pain m the left side of the chest lie develojied a cough, and semptoms suggestive of 
pulmonary tuberculosis appeared, but no tubercle bacilli were found in man} 
specimens ol sputum Repeated bronchoseopic cx iminations failed to reveal an} 
bronchial growth, but roentgen films now revealed evidence of cancer in the left 
tipper lobe with shadows in the hilum apparent!} dcpeiidtiit on metastases to the 
hmph nodes The clinical course was steadilv downward, with evidence of pro- 
gressive consolidation in the left upper lobe Death occurred on \ug 17, 1928, or 
just one vear alter the development of svmptoms, and just short ot two }ears 
alter the iiijurv to the left lung The familv historv levealed that a paternal 
grandmother died of carcinoma of the breist and that a internal uncle died of 
carcinoma of the stomach 

Ncctflpw — Xecropsv was periormcd three hours alter death In Dr Paul R 
Cannon, and disclosed the presence of i priinarv carcinoma of the upper lobe of 
the left lung, with metastases in the niediaslinil and left supraclavicular l}mph 
nodes, in the retroperitoneal periaortic Ivmph nodes as f.ir down as the bifurcation, 
in the right suprarenal gland and both kidnevs There was a thickening and an 
irregulantv in the third, fourth and fifth left ribs in their middle thirds from the 
healed fractures No other changes of significance were found 

Examination of the thoracic contents showed that the leit pleural cavitv was 
obliterated b} dense fibrous adhesions The upper lobe oi the left lung was lound 
to be almost completelv replaced, cspecialh in the upper anterior portion, b} a 
dense white tumor mass 1 his mass had infiltrated through most of the left upper 
lobe and diffuse!} through the mediastinum There was no tumor growth in the 
trachea or cither primarv bronchus, nor in the large branches ol the bronchi on 
either side The entire tumor mass measured 17 cm transverselv, 11 antcropostcri- 
orl} and 15 an in the superior-interior diameter including the involved medi- 
astinal tissues In the portions ot the upper lobe not involved m the neoplasm 
the lung tissue was atelectatic and contained bronchiectatic cavities Much fluid 
pus escaped from the smaller bronchi The left lower lobe was parth compressed 
and parth filled with air 

The right lung exhibited no tumor nodules or other marked changes be}oiid 
li}postatic edema and some enipli} sematoiis bullae 

Gross examination indicated that this tumor arose in the periphcr} of the 
left upper lobe, rather than in one of the larger bronchi, where priniar} carcinoma 
of the lung most usuallv has its origin 

Histologic Stiuctuic of the Tiiviot — The tumor was composed of cells w'hich 
general!} appeared elongated, consisting chicflv of nucleus with little c}toplasni, 
thus much resembling sarcoma cells, but the} tended to form alveoli, did not 
secrete collagen, and often exhibited a palisade arrangement In no places did the 
cells exhibit a characteristic epithelial structure, nor did they form tubular struc- 
tures, secrete mucin, or undergo kcratinization In other words, the structure was 
that of the tvpe of lung tumors that has often been described in the earlier litera- 
ture as sarcoma and later as mesothelioma, and which has been interpreted by 
some as a tumor arising from the flat epithelium of the alv'eoh While it is cer- 
tamlv not possible to determine by the histologic character of a pulmonary carci- 
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noma whether it arose m the bronchi or in the alveoli, or even whether caicinomas 
ever do arise in the alveoli, the absence of glandlike structures or of mucin, and 
the tendency to formation of spindle cells resembling a sarcoma, ate points that 
have often been mentioned as m favor of a pcnpheral origin of a lung caicinoma, 
or at least as opposed to the origin of such tumois in the mucosa of the large 
bronchi 

COMiSIENl 

The liteiature leveals few instances in which a piiniai} puhnonaiv 
caicinoma has seemed to lesult fiom a single tiauma to the lung tissue 
Knox,- in hei i cv levv on ti auma and tumoi s said 

A serious eftort has nevei been made to ascribe puhnonaiv tumoi to an mjuiv 
The case reported bv Lepine was that of a man who had sustained an injuiy to the 
chest wall and who one year later dev'elopcd a squamous carcinoma of the lung 
beneath the site of the old injiiiv But serious injuries to the chest are so frequent 
and pulmonary tumors so lare that, statisticallv , a causal telationship is not even 
suggested 

Weller,® m his lecent levievv on the pathologt of lung tumois, said 

Aufrecht considered severe trauma which “does not pioduce laceiation of the 
pulmonary tissue, but onlv molecular disturbances of an unknown charactei” to 
be an important immediate cause of pulmonarv' carcinoma Four cases wdiich he 
had seen were preceded bv grave trauma One woman died of caicinoma of the 
right lung sixteen months after falling from a ladder and striking the light side 
of the chest A man accidently received the full weight of a beam, which he was 
assisting in lifting, on his left shoulder Two vears later he died of diffuse carci- 
noma of the upper lobe of the left lung Georgi’s blacksmith was hit on the chest 
by a heavy mass of iron The third patient described bv Scott and Forman had 
suffered severe contusions of the chest when caught in a belt The carcinoma, 
how'ev'er, developed on the opposite side In Ban on s fifth case, the patient gav^e a 
historv of a fall from a ladder, striking the chest on a plank, shoitlj before the 
onset of pulmonarj svmptoms Similar examples are to be found here and there 
throughout the liteiatuie (Hiiiterstoissen, Handfoid) but tbev aie so few that one 
must conclude, contrary to Aufrecht, that a single episode of external mechanical 
tiauma is piacticallv not of importance in detei mining caicinoma of the lung 

The case heievvith lepoited seems to piescnt as neailv completely 
satisfactoiy evidence as one can hope to secuie of the dev^elopment of 
a pnmat) caicinoma of the lung as a diiect lesult of a single tiaumatism 
to the lung tissue Roentgen plates of the chest made immediately aftei 
the mjuiy show that at this time theie was no evidence of a caicinoma 
of the lungs demonstiable by this means Theie is conclusive evidence 
of tiaumatism to the lung (hemoptvsis and seveie subcutaneous emphv- 
sema) The inteival between the time at which the tiaumatism was 
received and the appeal ance of svmptoms of the cancel o^ the lung 
(eleven months) is entiiclv m haimonv with the assumption that the 

2 Knox (footnote 1, p 292) 

3 Weller, C Pathologv ot Pninarv Carcinoma of the Lung Arch Path 
7 -178, 1929 
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neoplastic giowth A\as incited b\ the tiauin.itisni of the lung and 
the duration of life aftei this tune ( twelve months ) is m keeping \\ith the 
latc of grovth to he cxjicctcd fioin .1 tumor 1 caching the ohsened slate 
m the fiist eleven months aftei the tiaumatism Fin.ilh, the fact that 
the gloss anatomic ol)scr\ations mdic.ite that the tumor began its 
giovth m the jieiiphen of the lung at just the site of the injiin, lathcr 
than 111 the laige hionchi neaiei the hilum iiheie most lung cancers 
seem to aiise is stiong eiidence m f.ivor of the Inpolhesis that this 
paiticular cancel icsulted from the tiaumatism to the lung tissue immc- 
diateh beneath the fractuied iihs 

Of couise It IS not possible to sa\ that iheie was not alrcadj a 
caicmoma, too small to lie detected m the roentgen lilm, growing in the 
part of the lung that was tiaumati/ed .it the tunc of the mjuii But 
in view of the cxticme mfrcqucnei of jinmau c.ircmoma of the lung 
aiising in the peiipheij of tlic upjici lobe, to suppoit such an explana- 
tion of this paiticular case iccjunes a stietehmg of ‘the long aim of 
coincidence to the lanishing point 'Jheie newer will he a case ot 
neoplasm following traum.atisin m which absolute proof c.m he oficred 
that the tiaumatism did not occur .it .1 point where a neoplasm had 
ahead} begun to giow Absolute proof would h.ne to he furnished 
h\ complete seiial sections of the tissues at the moment of their mjur\ 
Theiefore, one must appioach the problem of the relation of tr.auma to 
tumoi wuth an open mind keeping in mcw alwa\s the two fundamental 
hut opposing facts 

1 Absolute anatomic jiroof can nevei he fuinished th.at a gi\en 
tumor aiising at the site of a trauma has resulted from the tissue damage 
or subsequent reparatnc jirohferation of jmcmousI} normal tissues 

2 It is equal!} impossible to proAc th.at an\ tumor arising .at the 
site of and subsequent to a trauma is not the lesult of tissue damage 01 
subsequent repaiative proliferation if there has been no demonstrated 
tumor at this site at 01 before the time of the traumatism 

Excessive piohferation of tissue for a considerable period unques- 
tionably leads sometimes to the continuance of the proliferation m the 
form of malignant giowUh There is no known leason wdiy an} repaia- 
tive proliferation wdrether of shoit 01 long duration, ma} not assume 
the malignant chaiacter, and hence one must be as walling to accept the 
piinciple that a single trauma ma} lead to malignant growth as that 
protracted mild traumatism may haA'C the same end-result 

SUJIM \Ry 

A case is lepoited of primal y carcinoma of the lung, arising m the 
peiiphery of the left uppei lobe, at 01 about the site of a demonstiated 
traumatism to the lung w'hich pioduced hemopt}sis and diftuse subcu- 



IV ELLS-C Ay NON— CARCINOMA OF LUNG AFTER TRALMT 873 


taiieous emphjsema Roentgenograms made the day after the tiau- 
matism, which showed fracture of the left thud, fourth and fifth iibs, 
gave no evidence of the existence of any neoplastic condition m the lung 
Eleven months after the mjui}'^ pulmonaiy symptoms appeared, and 
examination now revealed a neoplasm in the peiiphery of the left upper 
lobe at the site of the trauma, which continued to glow until death 
occuried twenty-thiee and one-half months aftei the pulmonary tiauma- 
tism The piobable relationship of the trauma to the occuiience of the 
carcinoma in the lung is discussed 
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THE PRESERVATION OF SPECIMENS IN COLOR 
G L Roiidi NJiLW,, D , Niw York 

Until within ^el} leccnt }eais but little arhance o\ei the tcchnic 
oiiginalh clesciibed b} Kaiseihng has been made m the preservation oi 
gloss pathologic specimens m coloi The most impoitant ot the recent 
contiibiitions is that of Keiiici,^ who introduced the Usc of illuminating 
gas, and who moie icccnth pioposed the use of a siheate gel as a 
mounting medium 

As coloi changes aie among the moie chaiacteristic alterations 
obsened in diseased tissues, color letention m speeimens which ate to be 
used for teaching oi pui poses of demonstration is of impoitance A 
method is heie piescnted which has se\ci,d ad\antages o\ci the methods 
now'’ geneialh m use This method fixes color Iiettei th<m either the 
Kaiseihng oi the Klot? method, calls fm but one solution, can be ear- 
ned thiough m the light gnes fixation which does not tade and is 
economical It is Mitu.dh a modific.ition and combination ot the 
methods of Klot/ <uid Ketnei 

TLCnX’IC 

The appenclccl formula is for .ipproximatth 1 liter of solution 


Potassium sulphate 

0 5 

Gm 

Potassium nitrate 

2 25 

Gin 

Sodium chloride 

4 ^ 

Gm 

Sodium bicarbonate 

9 0 

Gm 

Sodium sulphite 

11 0 

Gm 

Sodium acetate 

7 5 

Gm 

Chloral Indrate 

2i0 

Gm 

Solution of formaldeln de, U S P 

25 0 

ee 

Iso-prop\ lalcohol ( technical ) 

50 0 

ce 

Water 

1 000 0 

cc 


A glass tube which is coiiiiectccl with the illuminating gas supph is passed to 
the bottom of the container, and the gas permitted to bubble through the mixture 
slowh' for about one hour If the glass tube is 0 5 cm m diameter, then one 
bubble even second is enough gas flow The gas is then turned oft and the con- 
tainer immediateh closed with a tightlv fitting stopper 

The specimen to be preser\ed is wnped free of blood debris (it is not washed in 
w'ater) and placed, preferably hung suspended, in a jar sufticienth large so as not 
to cause pressure at am point Approximatch ten times the volumes of the speci- 
men is sufficient fixatne While the color is immediateh fixed, fixation should 
not be for less than four dajs, the specimen mai be left m the solution inde- 


^ Submitted for publication, Jan 24, 1930 

''From the Achelis Laborator\, Lenox Hill Hospital 

1 Kerner Centralbl f allg Path u path Anat 36 5, 1929 
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finitely It IS best, before placing the specimen in the fixing fluid, to prepare it 
as it IS finally to appear, bj sewing it to sheet celluloid, which is practicalh 
invisible when the specimen is mounted m gelatin 

If mounted in gelatin or a similar gel, then the used fixative is filtered and 
returned to the original stock If the stock solution is not used up, gas should 
be permitted to bubble through it for about thirty minutes once a month, or 
should that be forgotten, then gas should be introduced for thirtv minutes at least 
two hours before a specimen is placed therein Specimens left in the fixing fluid 
do not become hard and stiff 

For mounting in gelatin, the method is as follows One liter of water is 
brought to the boiling point, the heat is removed and 100 Gni of gelatin of excep- 
tional purity is rapidly added m small pieces The mixtures is stirred until complete 
solution has occurred and then from 3 to 4 teaspoonfuls of activated charcoal (I 
have used Darco decolorizing carbon) is added for each 100 cc of the gelatin The 
solution is to be stirred and kept hot for five minutes It is then filtered through a 
Beuchner funnel with suction the mat for the filter being either washed asbestos 
or a piece ol snugly fitting, closelv woven cloth, such as linen The filtrate is 
refiltered until clear Coarse filter paper without suction mav also be used , but 
nith suction, filtration of one liter takes about five minutes This gives a gelatin 
that IS water cleai and practically colorless The excess fixative having been 
permitted to dram off and the specimen having been placed m the chosen jar, 4 cc 
of 40 per cent formaldeln de is added to each 100 cc of melted gelatin, and the jar 
filled with this mixture The resultant gel is practically irreversible 
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SICKLE CELL ANEMIA f 
BERNH\RD STEINBERG, ND 

lOLLUO, OHIO 
HARLY niSTOR\ 

Ha}em. in his book on “Blood and Its Anatomical Variations ’ 
described semilunai ei 3 tin oc\ tes, winch be mtei preted as artefacts The 
next mention m the French btciatine of tins abnoimabt} of the red 
blood cells was made b} Scigcnt and Seigent, who examined the blood 
of a large numbei of natives of Algicis who are composed of iMoois 
Beibeis, Aiabs and negioes The autbois found that 5 1 jici cent ot 
234 malarial native patients bad “demilune” ei\tlnoc\tes Examina- 
tion of the blood of 265 nonmalaiial natnes did not ie\cal ain deform- 
it} of the red blood cells These same authors found demilune red 
blood cells m the blood ot Euiopean malaiial jiaticnts and the\ 
theiefore concluded that demilune entlnoextes are chaiactenstic of the 
blood pictuie ot malaria Biumpt found demilune ci\thioc\tcs not 
onl\ m the blood of malaiial jiatients but also m that of persons suiter- 
ing from various foims of intoxication Langeran obsened similar 
foims of red blood cells m white lats and gumea-pigs with iickets The 
last author repioduced these demilune foims in other guinea-pigs and 
rats b} injecting lead acetate into these animals Langeran assumed that 
this experiment suppoited Biumpt’s conception that the demilune 
er}throc}tes are produced by intoxications It is questionable whether 
the French writers wcic dealing with the same deformity of the led 
blood cells to wFich the Ameiican school ga^e the name of sickle cell 
In 1904 Diesbach leportcd the piescnce of elliptical led blood cells 
m an appaientl) health} }Oung mulatto student, wdio examining his 
own blood smear, noticed these pecuhaih shaped ei}thiocytes which 
constituted 90 per cent of his red cells No mention is made, howevei, 
of the total number of er}thioc}tes 01 the quantity of hemoglobin 
Austin Flint took exception to Dresbach's statement that the mulatto 
w^as healthy and suggested that the elliptical red blood cells weie poikilo- 
cytes and that the student had some form of a primal y anemia The 
following }ear, Dresbach w'rote that the mulatto had had tonsillitis and 
then an attack of acute mflammatoi} rheumatism and had died of cardiac 

Submitted for publication, Nov 21, 1929 
" From the Laboratories and the Department for "Medical Research of Toledo 
Hospital 
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failure, but insisted that the s}mptoms and death had no connection 
uith the elliptical red cells It leniained for Herrick in 1910 to point 
out in a negro patient the association of the elliptical or sickle-shaped 
red blood cells with a seieie anemia and with certain clinical manifes- 
tations and thus establish a probable ne\N disease entit} There is a 
stioiig probabiht) that Dresbach’s student had a condition similar to 
the one Herrick desciibed Since Herrick’s paper, a fairl} voluminous 
liteiature on the subject has been compiled In 1922, Mason gave the 
disease the name of sickle cell anemia, which has been generall} accepted 


fS"’- 
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D 
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E, 


B 




The blood in sickle cell anemia 4 indicates an oat-shaped cell, B, the sickle 
cell , C, bizarre-shaped cells , D, a nucleated red cell, and E, a reticulocc te 

INCIDENCE or SICKLE-SHAPED ER\THROCYTES 

Foi thirteen }ears following Henicks publication, only three addi- 
tional cases of sickle cell anemia were reported (Washburn, Cook and 
j\Ie 3 er, Mason) In the next two years the interest in the subject 
was further stimulated b} the publications of S} denstneker and his 
associates, who demonstiated that sickle cell anemia is not an infrequent 
disease Both Huck and S\ denstnckei found sickle cells in the blood 
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of patients’ relatives some of whom piesented few oi no abnoimal 
clinical manifestations These ohsci vations piompted se\eral routine 
examinations of the blood of aiipaientl) health} pcojile Cooley and 
Lee examined 400 coloied jiatients and found that 30 (7 5 ])ei cent) of 
them had sickle-shaped ei}thioc\tes but no anemia oi distuibing symp- 
toms In Le\}’s senes of 21 3 coloied people, 12 (5 6 pei cent) show'cd 
sickle cells and m Giaham and iMcCaih's senes of S5S negioes, 58 
(6 75 pel cent) showed these cells Of Josephs’ 250 coloied jiatients, 
16 (()4 ]iei cent) had sickle led blood cells Coole\ and Lee pioposed 
the teim sicklemia foi the condition in which sickle led blood cells aie 
picseiit w'lthout an\ othci .ibnoimahl} of the blood oi .ijipaicnt distuib- 
ance of health 

S}denstnckei examined the blood of 1,000 white people and wa'^ 
unable to demonstiate the piesence of these jieeiihail} shaped enthio- 
c\tes, ]\Ii}amoto and Korb examined 100 white patients with similar 
lesults Until Law 1 dice's publication m 1927, it w.is gencialh acecjitcd 
th.it the sickling phenomenon was peeuh<u either to the ncgio laee oi 
those with negio blood Lawience found sickle cells in a white woman, 
hci bi other, a sistei and a niece, and on examination of 102 white 
people, found sickle cells in the blood of thiee of them Law i cnees 
obsci ration gives a significance to Castana’s icport (1925) of a c.ise of 
anemia wuth the piesence of gigantocetes of a semilunar foim m a white 
child Stew'ait repoitcd sickle cell anemia m a child whose mother was 
Cuban wuthout an} known negio blood and whose fathci was white 
The piobabiht} that this disease is not limited to the negio lace is fur- 
thei strengthened b} Cooley and Lee’s lepoit of sickle cell anemia in a 
Gieek family 

THEORIES or THE rORIUATIOX or SICKLE-SHAIT D ER\1HR0C\1ES 

Followung the lecognition of the sickle-shajicd enthioc}tes, much 
speculation was aioused legaiding then foimation and oiigin Although 
Emmel w'as the first to obseive the piesence of the sickle forms m the 
blood of a father and daughter, the conception of the sickle cell tiait as 
familial and heieditai} ongmated A\ith Huek A\ho had the opportunit} 
to examine members of thiee geneiations of one fainih Huck found 
that the sicMing tiait A\as tiansmitted both b\ the male and the female, 
the tiansmission apparentl} occunng accoiding to klendel s law foi 
the mheiitance of a single factoi, the sickle cell condition being the 
dominant The obsen^ations of Sydensti ickei and his associates aie in 
appaient agreement wuth those of Huck regal ding the heieditai} and 
the familial tendencies Cooley and Lee, howevei, found that the 
tiansmission Avas through the mother In a small series of cases, the} 
did not find a single instance in Avhich the fathei’s blood aaas positn^e 
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foi sickle cells and the mother's m as negative, although the reverse v as 
tiue The last workers also concluded that the condition is “congenital, 
familial and hereditary,” but failed to sIioaa evidence to substantiate the 
opinion that sicklemia is a combined congenital and hereditary phenom- 
enon Sydenstiicker obsened sickle cells in the blood from the 
umbilical cord, as well as m the infants whose mothers had sickle-shaped 
red cells 

Cooley and Lee advanced an interesting h}pothesis of a possible 
African tribe m which the sickle cell is the noimal er}throc\te, but 
this theoiy is untenable if the finding of sickle cells m the blood of vhite 
people is tiue That sickling is familial m the sense that it occurs in 
moie than one member of the same family is concurred in by numerous 
writers on that subject The sickling trait (sicklemia) is geneialh 
accepted as being hereditary The term hereditari is rather vague Is 
it to be undei stood that the offspring mheiits the constitution of either 
paient with the special defect that allons the formation of sickle 
cells or that some bacterium is present in the ovum or in the sperma- 
tozoon and IS responsible for the sickle celP Oi aie we to believe that 
bacteiia oi then toxic pioducts either affect the ovum oi the sperma- 
to/oon or pass thiough the placenta and act on the embijo’ The 
inference diann from the contributions of vaiious authois is that the 
idea of an inheritance of a constitution with a special defect is the one 
that is understood Huck amplified this nev b} maintaining that this 
inherited defect is a dominant charactei It appears that the available 
data m the literature aie insufficient for the absolute acceptance of 
the conception of the sickle cell as hereditar} In order to obMate an 
accidental coincidence observations on more than one famih are neces- 
sarj to establish Mendel’s Ian for a given charactei istic If statistical 
data such as presence of a disease in parents and in then children are 
to be accepted as conclusiveh demonstrating an inheritance of a defec- 
tive constitution, sjphihs, if its etiolog} nere unknonn could be 
explained on similar grounds 

Hahn and Gillespie m a series of ingenious experiments concluded 
that anoxemia is responsible for the formation of sickle-shaped forms 
in susceptible red blood cells These investigators obser\ed that on 
intioduction of carbon dioxide, nitrous oxide and nitrogen into the 
medium containing susceptible erithrocites the normal discoid forms 
assumed a descent shape but when to this medium was added ox_\gen 
in a concentration of moie than 6 per cent (a partial pressure of 45 mm 
of meicur}) the sickle cells resumed their normal shape As a corol- 
lari the authors h} pothecated that the cause of the change of the sus- 
ceptible red blood cell resides in the state of the hemoglobin when the 
hemoglobin is in a combined state the discoid eri throci te is the result 
w hen it is in an uncoinbined state the elliptical cell is produced Thev 
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also found that the pi\ changes ot the medium (a deci eased .icidiU 
lesulted m an mcieabc ol sickle cells) apparent!} mnuenced the disso- 
ciation of OX} hemoglobin These important obsenations demand fui- 
thei expel imental corroboiation 

Josephs believed that the changes m the surface tension of the cell 
and the seuim ^\lth adsoiption aic responsible foi the formation of 
sickle cells This conception finds some indirect exjienmental Aerifica- 
tion in Hahn and Gillespies expeiiments ^^'hcn a sui lace of sepaia- 
tion IS present between a solid and a liquid, the molecules composing the 
sui face arc unable to move freel} out of the plane and therein acqune 
a resistance to lupture and an adaptabiht\ to .i change of shape made 
possible b} alteiations m the intenoi of the solid d'he sui face tension 
of a liquid ma} be deci eased In adding an .icid , the protoplasmic gel of 
the solid will swell and change its contoui Hahn and Gillespie showed 
that an increased acidit} ot the medium lesulted m the lormation of 
sickle cells, a deci cased acidit} jiioduced dncoid er}throc}tes The 
last mentioned authois pointed out however, that the change m the pn 
alone in the medium is insufficient to alter the shape of the cell It ma} 
be assumed either that the gas also contributes to the change of the sur- 
tace tension or that tw o factors operate ( 1 ) an alteration of the sur- 
face tension and (2) the chemical state of the hemoglobin, as suggested 
b} Hahn and Gillespie 

Emmel suggested that the sickle cell is produced In an accentu.ition 
of the noimal hematogenetic actnitv which tiaiisfoims a spherical 
ei}throc}te into a biconcaAc disk 

Lev} stated that the sickle-shaped ei}thioe\te is .m embr\onic 
noimoblast that entcied the ciiculation picmatuieh and is unable to 
assume the biconcaAC foim He based his belief on observations of 
extiuded nuclei, a laige number of normoblasts and the division of red 
cells m the same prepaiation m which arc found sickle-shaped cells 
S} denstneker and Drc} foos Aveie of the opinion that there is some 
hereditar} defect of the spleen and possibl} of blood-forming organs 
which produces a change in the foim of the ei\thioc}te Hahn and 
Gillespie found sickle-shaped red cells scACial months after splenectomy 
had been perfoimed (similar lesults reported by Stew'art, Hahn, Bell 
Kotte and their co-workers) and deduced from this that the spleen is 
not responsible for the sickle shape of led blood cells 

The bone-man OAv and the general circulation are the tAAO suggested 
sites of the formation of sickle cells Sydensti icker beheA’’es that sick- 
ling occurs m the bone-marroAv as a result of fault} eiythropoiesis 
Emmel, hoAvcA'^er shoAved both in blood cultuies and in direct smears 
various stages of transfoimation of disk-shaped er}throc}tes into sickle 
shapes and therefore concluded that the change occurs in the circula- 
tion Among others, Wollstein and Kreidel, on the other hand, obserA’’ed 
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nucleated sickle cells in the bone-maiiow It is likely that \\hatever 
factois operate in changing the form of the led cell, these factois act 
equally on the erythrocyte in the circulation and in the maiiow, and 
on the matuie as well as the immature cell 

CHARACTERISTICS OF SICKLE-SHAPED ERTTHROCYTES 

Emmel pointed out that if a cultuie pieparation of the blood of a 
patient with sickle cell anemia or of a susceptible (sicklemic) person 
IS allowed to stand at loom temperature for several hours, most of the 
normal disk-shaped corpuscles become sickle shaped These observa- 
tions M'^ere verified by Huck, who noticed that in the blood of susceptible 
persons, 25 pei cent of the normal ei3dhrocytes, on standing foi twenty- 
foui hours, became bizarre oi sickle-shaped These observations weie 
repeatedly confirmed by other investigators, and the phenomenon has 
been referied to as “latent sickling” Coole}- and Lee stated that the 
lapidity of formation and the number of siclde cells in wet piepaiations 
have no i elation to the piesence or the absence of clinical manifestations, 
as suggested by Huck Both Graham and Anderson drew attention to 
the inconstancy of sickle cell formation in wet smears Smears pre- 
pared at the same time and under similar conditions showed either the 
presence or the absence of sickle foims Huck found that if a blood 
culture prepaiatioii containing sickle cells was allowed to stand for fiom 
three da3^s to six weeks, the cells resumed their spherical form Levy, 
on the other hand, obseived that sickle cells in wet prepaiations of blood 
from pel sons with sicklemia failed to reveit to the normal spheiical 
biconcave disks The reversal of the sickle cell to a biconcave or spheii- 
cal form and vice veisa was accomplished by Hahn and Gillespie by 
the introduction of various gases into blood piepaiations The experi- 
ments of Hahn and Gillespie oftei an explanation of the phenomena 
observed by Emmel and Huck 

The blood piepaiation usuall3'^ emplo3ed consisted of a hollow slide 
with an inverted cover slip on which was placed a drop of blood , the 
cover glass was then iimmed with petiolatum Such a preparation, prob- 
abl3'- by exclusion of ox3'-gen, changed the biconcave disks to sickle forms 
Hahn and Gillespie traced in vitio the vaiious stages of the change from 
a biconcave disk to a sickle corpuscle At first theie was a change of 
refractivity of the eiythioplasm, then a blotchy opacit3'- appeared on one 
side of the rim and extended acioss the cell in radiating lines This 
opaque blotch grew thicker, while the side opposite it became thinner, 
until it was haidly visible The opaque side gradually showed a decrease 
in its curvatuie. while the thinned out side stretched fiom horn to horn 
to a half moon shape, the hoi ns becoming longer and the thin side con- 
cave until a descent was produced In the light of this description, the 
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vaiious forms obseived b\ Emmel in stained smtais and fiesh blood 
piepaiations may be accepted as having been tlie stages m the transfor- 
mation of a biconcaA^e er)thioc}te into a sickle one, and it suggests that 
sickling, foi the gieatei part, occurs in the circulation 

S}denstnckei and his associates placed blood picparations contain- 
ing sickle cells in the icebox and found no incieasc m the number of 
the sickle-shaped ei}thioc\tcs On the othei hand, similar piepaia- 
tions placed in the mcubatoi resulted in a maximum number of sickle 
cells m foui boms The authois concluded that cold inhibits vhile 
heat accelerates the formation of sickle cells Apparent contran 
lesults vere obtained b) CooIe\ and Lee vho jilaced a blood prepara- 
tion containing sickle cells m the incubator fpiobabh at 37 C ) and 
found that the sickle ci\thioc\tes had disappeared from the blood at the 
end of tvehe houis The kist mentioned .luthois maintained that the 
absence of sickle cells vas not due to a re\eiMon to biconcave disks, but 
to a complete hcmohsis Le\\ confirmed S\denstiicker’s obser\ations 
that cold (0 C ) inhibits the foimation of sickle cells, and also expressed 
the belief that refiigeiation <icts as a fixatne of red blood cells and 
pi events distoition of foim Lev\ also obseived that mcubatoi tempera- 
tuie ( 37 C ) accelerated the foimation of siekle cells, the change being 
complete in ti\ent\-foui houis At the end of that time, the sickle 
ei}thioc}tes began to fiagment and man\ ot the fragments were phago- 
c}tosed b} leukoc\tes The contiadiction in the results obtained b\ 
the investigatois m the tune necessary for the complete leveision of 
the spheiical cells to sickle cells (S}denstiickei foui houis Lei\ 
tw^ent}-four hours, Coolev and Lee, complete disappeaiance of sickle 
cells m twelve hours) may he in a dillercncc m the conditions of the 
patients (sicklemia oi sickle cell anemia) oi a diflerence m the quanti- 
ties of available ox\gen m the prepaiations or some other difleience m 
the expel imental conditions Fiom these \arious expeiiments, it ma} be 
concluded that a high bod\' tempeiatuie acceleiates the formation of 
sickle cells, which aie then destro}cd In fiagmentation 

Huck placed pieparations of the led blood cells of people with sick- 
lemia and sickle cell anemia m absolute daikness at room tempeiatuie 
Sickle and bizaire shapes weie foimed just as quicldj as in the control 
prepaiations exposed to the light, but reveision to spherical biconcave 
disks occurred with gieatei rapidity 

Josephs obseived that susceptible erjthiocjtes w^ashed and suspended 
in isotonic saline solutions retained or reverted to their normal spheiical 
shape, but that wdien plasma oi the thud saline w^ashmgs of red cells 
fiom normal or susceptible persons weie added, sickle cells appeared 
Giaham and McCarty also failed to find sickling of centiifugated led 
blood cells wdiich w^ere placed in laige volumes of buffered or unbufteied 
isotonic solutions Josephs believed that the serum of anv peison con- 
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tains a substance which adsoibs on a susceptible ei}thioc}te and changes 
the shape to that of a sickle This hypothetical substance, he believed, 
IS washed off with saline solution Josephs’ observation that seuim is 
essential for the occunence of sickling is concuiied in by S} denstiicker, 
Mulheiin and Houseal Huck, howevei, stated that sickling of icd cells 
IS not dependent on seiuni He placed susceptible led blood cells 
washed in isotonic salt solution, in the seium of noimal persons and 
that of pel sons with sickle cell anemia and found sickle and bizaiie 
foims in the same piopoitions as m the control piepaiations Since 
Huck did not examine the red cells aftei washing, hut placed them 
immediately in seium, his results do not justify his conclusions m 
the light of Josephs’ obseivations Hahn lejjeated Josephs’ expeii- 
ments and found that the mtioduction of caibon dioxide into a piepaia- 
tion containing erythrocytes that had heen washed in saline solution 
lesulted in the pioduction of sickle foims He concluded that sickling 
of susceptible led blood cells is independent of anj substance in seium 
Expel iments by different investigatoi s conclusively established that 
noimal led blood cells aie not changed to sickle foims h} seium fiom 
patients with sickle cell anemia, as suggested by Emmel 

When tissue of peisons dying with sickle cell anemia was fixed in 
Zcnkei’s fluid, no sickle red cells A\eie ajDpaient Houever when foi- 
maldehyde was used as a fixative, sickle-shaped er}thiocytes weie found 
in laige ntimbeis (Giaham) Hahn and Gillespie explained this 
phenomenon on the basis of the oxidation of Zenkei’s fluid Theie is 
an mciease in availalile oxygen and a consequent reveision of the sickle 
cells to the spheiical foim 

There aie conflicting obseivations legaiding the lesistance of the 
sickle 01 susceptible led blood cells to vaiious stiengths of isotonic 
salt solutions Some observeis state that the lesistance is noimal 
(Sydenstiicker , Alden , Cooley and Lee, Wollstem and Kieidel) , otheis 
maintain that theie is an inci eased lesistance (Mason Graham. Hahn 
Landon and Ljman), while Huck found that theie is a slight deciease 
This contradiction may be due to a difference in the tempeiatuies to 
which the piepaiations weie exposed (Emmel, Huck, Coolej and Lee, 
Levy) and also piobahly to a diffeience in the condition of the patients 
IMason was the only investigatoi to have made diffeiential counts of 
the discoid and the sickle-shaped unhemoljzed led cells lemaining in 
the tubes wnth the var} mg sti engths of isotonic saline solutions to detei - 
mine the diff ei ence m resistance betw^een the sickle and the noi mal i ed 
cells 

S} densti ickei obseived m vitro auto-aggluti nation of red blood cells 
liom patients with sickle cell anemia This jihenomenon w^as coriob- 
oiated b} Josephs, w'ho found agglutination m w^ashed blood contain- 
ing sickle cells This tendency to agglutination w'as oveicome onh on 
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leiJeated washings of the blood piepaiation llahn also noticed agglu- 
tinated led blood cells in sections of the spleen, and I have obsened 
this phenomenon in the lung, kidnc> and spleen (unpublished) 

The fate of the sickle-shaped ei_v(hioc\te in Mtro under fa\oiable 
conditions is a leveision to the noinial biconclavc toim In the pres- 
ence of adAeise influences, the sickle cell is destro}ed This destriution 
IS earned on piobabl} b} moie than one factor Emniel pointed out 
that sickle cells aie phagocytosed by laige monoucleais 7'his obsena- 
tion was lepeatedly confiiined In othei investigators Both S}dcn- 
stiickei and Lawienee noticed that pol}morphonuclcais perform a 
similai function In addition to the ciiculatmg cellular elements, the 
fixed tissue cells ha\e also been implicated Jafle Wollstcin and Krei- 
del and othcis obsened sickle ci\ throe) tes wuthin the Kupfier cells of 
the hvei and it is piobable that the leticulo-endothchal s)stcm as a 
wdiole acts m a mannci similar to that of the large mononucleais and 
pol) moi phonucleai s 

S) denstiicker suggested that hcmol)sis jila) s a lolc 'fhe praeticall) 
constant finding of bihai) pigments in the blood of patients with sickle 
cell anemia he believed lends support to the eonecjhion On the basis 
of an extieme hemohtic aetnit) evidenced b) an extinct of the spleen 
fiom a patient with sickle cell anemia, S)denstricker intimated that the 
hemolysis is due to some substance secieted b) the abnoimal spleen 
In-Mtro expel iments of Lev\ indicate that fi.igmentation of sickle cells 
ma\ oecui W'lth consequent phagoettosis of some fiagments and possible 
hemol)Sis of othei s 

The Spleen as a hemoclastic oigan undoubted!} plays a part in the 
destruction of led cells Theie is suflicicnt cxidcnce to assume that the 
sickle eivthiocyte is consideied b) the organism an abnormal cell and as 
such destioyed b) the bod) defenses of which the spleen is a part 

RELVTioxsiiip or siCKia: ran rnuocvTCs to sicKim cnix axemix 

A most plausible h)pothesis adianced to explain the relationship 
between the sickle led blood cells and the seveie anemia wuth the pres- 
ence of similail) shaped ei\thioe}tes is that of Hahn and Gillespie 
These authois suggested that the piesence of a cardiac or pulmonary 
disease i educes the oxygen tension, and that as a lesult the led blood 
cells of susceptible persons assume the sickle foim As pointed out, 
the sickle cells, being abnoimal, aie acted on by the phagocytic and 
the hemol}tic body agents, wuth a consequent resultant anemia An 
almost constant observation at autopsies on pel sons wuth sickle cell 
anemia is an abnormal caidiac condition and less fiequently some pul- 
monary disease The presence of heart and lung disease would suppoit 
Hahn and Gillespie’s view, if it were possible to exclude these condi- 
tions as lesults or manifestations of sickle cell anemia Dolgopol and 
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Stitt submit evidence contiadictoiy to Hahn and Gillespie’s vieu Of 
se^ ent} -seven tubei culoiis negroes, 5 2 pei cent had sickleemia in con- 
tiadistinction to 6 5 pei cent of the nontubei culous negroes Dolgopol 
and Stitt concluded that anoxemia caused by disease oi compression of 
the lung is not an etiologic factoi m the development of sickle cell 
anemia in sicklemic persons 

Coole} and Lee consideied sickle cell anemia a foim of familial 
hcmol 3 'tic jaundice with a chiomc hemolysis of vulnerable led blood 
cells by some hemolytic agent In support of this opinion, it has been 
suggested that the spleen contains a hemolytic substance ( Sj^densti ickei ) 
which acts on sickle cells, but this conception fails to account for the 
tiansioimation of the noimal led blood cells to vulneiable sickle forms 

CONFUSION or SICKLFMIA AND LATENl AND ACTIVE 
SICKLE CELL ANEMIA 

A good deal of confusion is aiising from the introduction of new 
teims by various authois Cooley and Lee pioposed foi the phe- 
nomenon of the sickle cell tiait the name of sicklemia, which is descrip- 
tive and simple The terms dt epanocytemia (Hahn and Gillespie) and 
meniscocytosis (Mason) aie cumbeisome and unnecessaiily long Latent 
sickle cell anemia, as suggested by Sydenstncker, has been eiioneously 
applied to pel sons with the sickle cell tiait, but the teim as employed 
bv its originatoi lefeis to an entiiely difleient phase of the disease 
Sicklemia (sickle cell tiait) should be leseived only foi those pei sons 
whose blood piepaiations on standing foi fiom seveial to twent}-foui 
houis show sickle eiythioc}tes, while the health of these pei sons is 
appal ently noimal, their blood without any olhei abnoimahties and their 
pievious histoiy fiee of symptoms and signs of sickle cell anemia Levy 
eiioneously used the teim sicklemia foi the '‘s}mptom complex’’ that 
accompanies sickle red cells (Levc’s cases included both actne and latent 
sickle cell anemia) 

Sickle cell anemia piesents two phases depending on the degree of 
the clinical manifestations and the blood picture One gioup of patients 
shows at the time of examination indefinite blood changes and only a 
few symptoms and physical signs, but gives a history which may include 
many oi all of the manifestations of the so-called active sickle cell 
anemia This gioup’s blood preparations on standing leveal many 
sickle and bizaiie foi ms S}denstiicker applies to this phase of the 
disease the teim “latent sickle cell anemia ” Anothei group has marked 
and distinct clinical symptoms and signs and a definite blood pictuie 
S\ densti ickei suggested the name of “active sickle cell anemia” foi the 
condition of this group It has been observed that patients with an 
actne sickle cell anemia haie maiked i emissions nith periods of com- 
p.uatively good health and sudden leciudescences (Stewart) It is prob- 
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able that the latent phase lepiesents ineiely the disease m a stage of 
1 emission 

That sicklemia and latent sickle anemia aie two distinct jihases 
IS fuither coiioboiated hy neciopsies Sicklemic peisons (Coolc} and 
Lee peifoimed neciopsies on foui ) show no pathologic changes sug- 
gestive of sickle cell anemia On the othei hand, S\denstrickcr found 
in peisons with latent sickle cell anemia dying from some othci disease 
changes similai to, if not of the same degree as, those found in patients 
with the active form of the disease Sydenslricker’s ohser\ations at 
neciopsies also suppoit the idea that the latent phase is the stage of 
1 emission, the peison dMiig of some other disease before repeated attacks 
of the anemia pioduccd the niaikcd changes chaiacteiistic of the actne 
disease 

siCKLi: ci'LL 

Incidence, Race, Age Sc\ Synipfonis and Su/n ^ — Cases of sickle 
cell anemia ha\e been repoited fioni widely separated localities in the 
eastern, w'estein and southern jiaits ol the United States There was 
one case in Sudan (Aichihald), one in Cuba (Stew ait) and a question- 
able case 111 Itah (Castana) J-leiiicks patient was a nati\c of the 
West Indies 

Except foi a few instances (the Gicek famil\ of Coole\ and Lee, 
Stew'ait’s Cuban child and Castana’s patient wuth the questionable case), 
sickle cell anemia has been thus fai found only in negroes oi in those 
of negro blood 

The disease occuis fiequenth m childien, but it has been obseivcd 
in peisons of all ages, the oldest patient being 78 Since sickle cell 
anemia piobabl} aftects only those wuth the sickle cell trait (sicklemia), 
which IS believed to be piesent at biith, the peisons possessing this trait 
are probably exposed to repeated attacks of the disease fioni infanc) 
The condition how'cver, may not be diagnosed until adult life is leached 
and if the person afflicted suivives the attacks, not until old age jNIalcs 
aie moie frequently aftected than females in the latio of 3 to 1 

Most of the essential S}mptoms and signs of actne sickle cell anemia 
weie desciibed bv Heriick in his original communication Plerrick’s 
patient had dyspena, cough, paljntation, dizziness, chills low fever, 
weakness, an ulcer of the leg, geneial adeiiopatlvs 3ellow' scleiae and a 
systolic murmur at the apex of the heart Desciiptions of other cases 
confirmed the presence of these signs and symptoms m a laige number 
of the patients with sickle cell anemia Additional manifestations 
lepoited by others consist of attacks of abdominal pains wath nausea 
and vomiting, night sw^eats, headaches pains of joints and muscles, 
enlaigeinent of the liver and the sjileen eaily in the disease, caidiac 
hypeitiophy, an accentuation of the second pulmonic sound a systolic 
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heart munnur heard best o^er tlie pulmonic area edema of the legs 
lamidice. swellings of lomts and a compai ati\ ely lo\\ blood pressure 
(average of 105 ststohc and 65 diastohc) 

The latent phase of the disease manifests itself m pains of the mus- 
cles and loints attacks of abdominal pains, occasionally '^^'ltl^ vomiting 
weakness d^spnea green-} ellow sclerae general adenopatli} ulcer of 
the leg and enlargement of the Iner and the spleen (Sydenstricker) It 
IS apparent that tlie manifestations of S} denstncker s latent phase vary 
onh in degree from those of tlie so-called active stage of sickle cell 
anemia 

U)iiic a)id Blood — ^The urine reteals fiequently a lot\ speafic 
gratity (an aterage of 1010) a small amount of albumin and vartnng 
amounts of urobilin hyalin and granular casts are often found and 
Graham reported a fixation of specific gratity The phenolsulphon- 
phthalem output is not appreciably reduced (from 30 to 50 per cent m 
two hours) 

The chemical constituents of the blood both organic and inorganic 
of persons with sickle cell anemia show little or no tariations from the 
normal except for an increased bilirubin content and tlie almost constant 
presence of a positive indirect van den Bergh reaction In addition 
Graham and iMcCarty observed a variation m the blood cholesterol m 
different persons of from 208 to 877 mg per hundred cubic centimeters 
(b\ the method of Bloor) 

The sedimentation rate of the red blood cells is increased (Graham 
and i\IcCart} ) The bleeding and the clotting time are normal The 
number of platelets is eitlier normal or moderately increased (Graham 
S} denstncker Huck Bell and co-workers and others) 

The total number of leukoc}tes m the peripheral circulation ^arles 
in the same and in difterent persons but is practically constantlv 
mcieased (from 11000 to 64 000 pei cubic millimeter of blood) The 
degree of leukoc}tosis apparentl} has no relation to the severiti of the 
anemia or of the clinical condition The leukocitosis inav be a niani- 
testation of sickle cell anemia or ot some intercurrent disease to which 
the anemia is believed to predispose the patient (Graham and ^McCarty) 
or It ma} be due to the priinar} cardiac or pulmonary disease (Hahn 
and Gillespie) on which the anemia is assumed to be engrafted Exami- 
nation of the protocols of autopsies reieals that the assoaated disease 
m more than half of the cases ma} account for an increased number of 
leukoc}tes On the other hand a common obseriation in sickle cell 
anemia is a cellular Inperplasia of the bone-marrow It is more than 
probable that the leukoc}-tosis is a manifestation of sickle cell anemia 
and not of an intercurrent or priinar} disease Except for a somewhat 
larger than usual absolute numbei of large mononuclear cells (Huck 
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obsened 19 3 pei cent ni one case), the lelative latio of the constituent 
t}pes of white blood cells is not distuibcd The lelative mimbci of the 
large mononucleai leukocytes docs not seem to bcai an\ relation to the 
degree of anemia Occasional!} . eailici foims of (he gr,inuloc\ tic series 
(myeloblasts) aie found m small numbers (fiom 1 to 7 pei cent) 

The amount of hemoglobin and the numbei of red blood ceils m 
active sickle cell anemia vaiy, but are conslantK modciatch oi gieatly 
decreased The lelationship between the hemoglobin value and the 
er 3 dhioc}te count is also vai table with a eonsequent shifting of the 
eoloi index fiom below 1 (0 45) to 1 or o\ci (14) The lowest hemo- 
globin content obscreed wms 20 pei cent (Bell and co-workers), the 
aveiage being 44 pei cent The smallest number of red blood cells was 
found by Bell and his co-woikers m then patient {976,000 per cubic 
millimetei ) , the appioximatc aeciage is 2 100 000 In latent sickle cell 
anemia theie ma} be eithei a noima! oi a slightl} i educed amount of 
hemoglobin and number of cr\throc}tes 

In the active phase of the anemia, the abnoimal moipholog\ of the 
led blood cells is marked Thcie is a model ate giade of pohehroma- 
tophilia, a maiked anisoc\tosis w'lth a large numbei of micioc}les fiag- 
mentar} forms and a few' macroc}tes, an extensne bi/arie poikilocylosis 
in addition to sickle and oat-shaped red blood cells (from 3 to 100 per 
cent m direct smcai oi m blood piepai.ition after seneial hoiiis) , main 
embiyonal foims, consisting mostl} of noimoblasts with a rare megalo- 
blast, a reticulocyte count of fiom 10 to 40 per cent, and an occasional 
model ate punctate basophilia In the latent stage of the disease, the 
abnormal morpholog} is slight or model ate Ihe direct smear reveals 
some polychiomatophilia, a constant modcr.ite anisoc\tosis of micro- 
cytes, some noimoblasts, an inci eased reticuloe} tc count and poikilo- 
cytosis W'lth sickle-shaped cells m a scaled piepaiation which has stood 
toi fiom eighteen to tw'cnty-foiu hours (Sydenstiicker) 

PATHOLOGY OI' SICKLL cni L VNLMI \ 

The pathologic mateiial on sickle cell anemia consists of sixteen moie 
01 less complete piotocols of postmortem examinations Of the sixteen 
patients, ten died of some intei current disease (three of tuberculosis, 
two of bronchopneumonia, tw'o of pentonitis, one of meningeal hemoi- 
rhage, one of nephritis and one of pyelonephritis), w'hich had no appar- 
ent 1 elation to sickle cell anemia In tw'o other cases, the cause of 
death is not given, and the published recoids are too incomplete for one 
to arrive at a diagnosis The postmoitem protocols of the remaining 
four patients (one of Sydenstrickci , Mulherin and Houseal and three 
of Wollstem and Kreidel) do not leveal pathologic changes of intei- 
current diseases that may account for the deaths Wollstem and Kreidel 
assumed that death in their three patients was due entirely to sickle cell 
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anemia Ceitam visceial alteiations in the sixteen patients dying fiom 
difterent conditions weie so constant that these changes ma}- he con- 
sideied pecuhai to sickle cell anemia In the considei ation of the spleen, 
additional data are available in the desciiptions of the spleen lemoved 
at opei ation as a theiapeiitic measuie 

UJceis of the Leg — Single oi multiple ulceis of the leg weie com- 
monly piesent in the patients with sickle cell anemia The iilceis vaiied 
m diametei fiom 1 5 cm to 7 cm , weie oval but moie fiequentl) lound, 
and shallow, had a punched out appeal ance, weie slightly undei mined 
and weie indurated These ulceis i^eisisted foi a long peiiod of time, 
but eventually healed with peimanent scan mg, they sometimes leap- 
peared m the same oi anothei pait of the leg eithei spontaneously oi 
follownng some tiauma Microscopically, there was a model ate inciease 
ot connective tissue m the coiium with a diffuse mononucleai (plasma, 
large mononucleai and some Ijmphoid cell) infilti ation with a spi inkling 
of neutrophilic polymorphonuclears In places, blood ^essels w'eie sur- 
lounded by mononucleai cells The epithelium stopped abiuptly at the 
edge of the ulcei The base consisted of gianulation tissue (Huck) 
The seal was glossy, smooth and without pigment but w^as suiiounded 
b)- pigmented skin 

lieoit — The heait w^as fiequently h^perti opined, the hypeitiophy 
being of a model ate degiee and confined to the left side, piedommately 
to the left yentriculai wall (Hem, McCalla and Thorne, Sydenstiicker, 
Mulheiin and Houseal, and otheis) No abnoi mahties of the peiicai- 
dium 01 the endocardium eithei muial oi yalyulai, weie found, except 
m my patient in whom a chionic veriucose endocarditis of the initial 
and aoitic leaflets was piesent The nnocaidium, how'eyei, w^as fie- 
quently observed to have a slight to model ate patchy fatt} degenei ation 
(Wollstein and Kieidel, Graham, Hem, McCalla and Thome) The 
m 3 ^ocaidium of my patient show^ed a mononucleai infilti ation and a 
patchy muscle necrosis Both the valvular and the myocardial lesions 
in mv patient aie considered to be of iheumatic oiigin In the absence 
of anatomic distoitions of the valves, the heart muimuis noted by the 
clinicians must be assumed to have been functional 

Lnng <; — Since no mention is made of any pathologic changes in the 
lungs m a comparatively laige numbei of the protocols of the post- 
mortem examinations, it may be assumed either that the lungs w^eie 
noimal or that no examination of that organ \vas made Five of the 
patients had either bionchopneumonia or tuberculosis with pulmonar}' 
ln^olvement. and wdiatever changes may ha\e been due to sickle cell 
anemia weie piobably obscured Of the remaining patients theie aie 
five (including lU} patient), descriptions of wdiose lungs appear m the 
neciopsy repoits iMarked congestion of the capillaries and the larger 
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vessels and the pieseiice of set uni in some alveoli i\eic constant obsci- 
vations in all these lungs (the heait was of iioim.il su'C in thiee of the 
five) When the tissue ivas fixed in foinialdch} de ni.iin of the enth- 
ioc 3 des in the blood -vessels w'eie sickle shaped In nn patient the 
small and the mediuni-si7ed pulnioiiar} \essels contained fiesh oi 
organized blood thionibi with an occasional one can.ih/ed, and as a eon- 
sequence theie wcie fiesh and old nifaiets The cause of the thioni- 
bosis may have been eithei the abnoiinal and weakened myocardium oi 
the tendeiic} of the sickle-shaped led blood cells to agglutinate Woll- 
steni and Kreidel desciibed the obseivation in one of then patients of 
‘Svedge-shaped areas of oigani/ed pneumonia'’ and fibious plugs in 
some of the ah eoh 

Spleen — Ihe spleen was either enlarged or .iti opined oil stein 
and Kreidel con elated the size of the spleen with the age of the patient 
in a numbei of cases lepoited in the litciaturc and found that the oigan 
vaiied 111 size but enlaiged with exacerbations of the anemia in the first 
foui jears of life, while in the oldei patients the spleen became smaller 
Stew'ait dbseivecl the size of the spleen at Aarious inlereals in a child 
fiom the age of 16 months to that of 5 eeais 'J he fust attack of 
sickle cell anemia was piolialil} at the age of 10 months (jiaticnt reported 
to have been sick foi 6 months) -\t the fiisi examination tlic oigan 
extended 5 5 cm below the costal maigin. ten months latei, it extended 
6 cm below' the costal maun, at the age of 4, the spleen was not pal- 
pable, and at 5 sjilenectomy was done and tbc organ w'as found to be 
1 educed in size Stew’ait noticed that during a remission the spleen 
became smallci lhat the size of the spleen has no i elation to the age 
of the patient per sc is apparent fiom S) densti icker’s three “latent 
cases” in patients aged 78 72 and 32 w'lth spleens weighing lespectnely 
460, 110 and 280 Gm It is probable that the severite and the frequenci 
of the exacei bations aie the icsponsible factois Dining the hist attacks 
of sickle cell anemia the oigan inci eases in size then w'lth lepeated 
attacks the spleen becomes atiophic 

The spleen in the state of enlaigcment was lepoited (Landon and 
Lyman) m one instance to have attained a weight of 621 Gm (the 
patient w'as 4 yeais old) The enlaiged oigan was film and trequeuth 
nodulai, the cut surface was deep or puiple led the follicles weie 
diminished in size and the capsule and tiabeculae weie ustiall} mci eased 
m thickness Histologically, the malpighian bodies w'eie small, and the 
germinal centeis w'eie eithei absent oi show'ed nuclear fiagmentation 
Sunounding the follicles were aieas of fibrous connective tissue oi 
occasionally pools of blood The pulp and the sinuses weie engorged 
W'lth red blood cells the greatei niimbei of w'hich w'ere sickle shaped 
(foimaldeh}'de fixation) The nodules appaient on the external surface 
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weie due to dilated and engorged sinuses Foot (in the case ot Bell and 
Ills co-woikeis) obseived a maiked inciease in the leticulm fibers, which 
weie, howevei absent neai the malpighian bodies Rich, on the other 
hand, did not find any abnoimahty in the leticulum A blown pigment 
giving a positive reaction to the non stain was found h} some (Woll- 
stein and Kieidel, Flahn and Gillespie) within endothelial leukoc}tes 
and in the thickened tiabeculae The pulp cells weie diminished in 
numbei and were crowded by the masses of blood 

The smallest weight of the atrophic spleen was 2 4 Gm (m) patient) 
The changes m the oigan vaned in degiee with the extent of the 
atroph} The external suiface was fiequenth nodulai The cut sui- 
face vaned fiom a daik pin pie to a brown-ied, the follicles veie small 
in the model ately atrophic spleen, and absent in advanced atiophy, the 
capsule and the ti abeculae wei e thickened , thei e was a diminution in 
the amount of pulp with the piesence of patches of connective tissue 
The blood vessels iveie piominent, and the walls ueie thickened 
Micioscopically, the malpighian bodies eithei weie not visible oi con- 
sisted of a small nest of lymphoid cells without am geiminal centeis 
Scatteied thioughout the oigan -weie small accumulations of lympho- 
cytes The folliculai remnants sometimes weie suiiounded by old oi 
flesh hemoirhages or connective tissue The capsule and the tiabeculae 
weie maikedly thickened, and theie weie aieas of connective tissue 
between the trabeculae In the interti abecular spaces there uas a laige 
amount of blood and blown pigment The sinuses weie alua>s dilated, 
but sometimes were empty oi contained fiom model ate to laige masses 
of blood The brown pigment within endothelial leukocytes in the pulp, 
111 the tiabeculae and in the vessel walls not mfiequentl)’’ gave a posi- 
tive reaction to the iron stain In a far advanced atioph} theie vas 
hyahnization and deposition of calcium m the aiterial walls, in the 
thickened tiabeculae and in the connective tissue Although the splenic 
arteiy was never found thiombosed, the lumina of the small and the 
medium-size vessels were partly obliteiated and occasionally contained 
thiombi Foieign body cells with phagoc}tosed broun pigment weie 
sometimes found 

Rich in a leview of lecent and old autopsies examined sevent}-one 
spleens and stated that the histologic changes of the spleen in “latent 
and active” sickle cell anemia aie sufficienth chaiacteiistic to establish a 
diagnosis of sickle cell anemia fiom an examination of that organ alone 
Rich found an abnormal development of the follicular capillaiies and a 
inalfoimation of the sinuses around the follicles with presence of pools 
of blood in the pulp about the malpighian bodies He beheied that 
these abnormalities weie congenital and weie due to impel feclions in 
the ampullae of Thoma Flahn and Gillespie w eie of the opinion that the 
spleen injures itself when called on in its role of a hemoclastic oio-an 
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to destroy an excessive number of eiythrocytes This splenic over func- 
tion results in congestion, fibrosis and eventually atrophy of the spleen 
Rich s obseivations are vague (no description of the abnormalities is 
given) and thus far remain unconfirmed The changes he obseived 
ma} ha\ e been results of splenic ovei function and not necessarily 
congenital 

Live! — The hvei vas consistent!} model atel} enlarged The archi- 
tecture of the cut surface vas blurred, and the coloi varied from led 
to brown The organ was soft and friable, and in advanced cases of 
sickle cell anemia there was connective tissue m the central and para- 
cential lobulai 2ones as well as an increase m the periportal connective 
tissue Histologicall}, theie was an infiltiation of round cells in the 
peiipoital spaces and not mfrequenth in the hvei lobules The liver 
cells sometimes had a gianular cytoplasm, and sometimes weie atrophied 
oi contained fat globules and a brown iron-containing pigment The 
sinusoids weie distended, filled with vaiying amounts of blood, and 
the lining endothelial cells frequently contained blown granules The 
Kupffei cells were large and many contained erythrocytes and iron- 
beaimg blown pigment 

Kidneys — The kidne}S weie of normal size or slight!} laigei In 
the greatei number of cases, the external surface w'as finely and irregu- 
lar!} scaried wath an occasional large scar The glomeruli were laige 
and red The cortical striations w’-eie frequently distinct and parallel 
The medulla w'as yellow^-gieen Histologically there w'as an uneven 
capsular line due to numerous depressions (Sydenstricker, Mulherin and 
Houseal) and aieas of radial scairing wnth partial or complete glo- 
merular fibrosis and tubular atroph} (Graham) The glomeruli w’^eie 
piominent and the capillaries distended with blood The tubular system, 
especially the loops of Henle the convoluted and the collecting tubules, 
had large lumina frequently containing casts , the cytoplasm of the 
lining epithelial cells w'as granular and contained yellow or brown pig- 
ment (Graham and Wollstein and Kreidel demonstiatea a positive iron 
reaction in the pigment, while Sydenstricker w’^as unable to do so) 

Bone and Maiioiv — Graham gave the most comprehensive descrip- 
tion of the changes in the bone He observed sclerosis of the cortex 
and the marrow'^ cavity at both ends with a central red marrow’- beneath 
the ulcer of the leg Elsewhere in the long bones (femur and tibia), 
the inner half of a generally thickened cortex contained islands of red 
hyperplastic marrow and areas of necrosis and mtramembraneous bone 
repair Practically similar changes were observed by Cooley, Witwer 
and Lee in the bones of the skull and the ribs The last mentioned 
authors called attention to the porous appearance of the bones in roent- 
genograms early in the disease and a pronounced striation in the terminal 
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stages due to what they believed to be a leplacement of the exhausted 
mairow by new bone Practically throughout the cortex, Giaham 
noticed lymphocytic foci and endothelial leukocytes with phagocytosed 
golden-yellow pigment, some of which was free in the form of threads 
The maiiow of the long and flat bones (Giaham, Cooley, Witwei and 
Lee) consisted of a closely ciowded mass of cells including myeloblasts, 
myelocytes, polymoi phonucleai s, many of which contained eosinophilic 
granules, a large number of nucleated red cells m the intercapillary 
spaces and a laigei than noimal number of megakaiyocytes Bizarre 
and sickle-shaped led cells both with and without nuclei were found by 
othei observei s ( Sydensti ickei , VV ollstein and Kreidel , Mulhenn and 
Houseal) The i eticulo-endothehal cells (Graham) and the large mono- 
nucleais (Sydenstncker) contained pigment which varied from a golden 
yellow to a brown black Sydenstncker was unable to demonstrate the 
piesence of iron in this pigment, which he also found in intracellular 
f 01 in 

Othc) 0) gans — The mucosa of the stomach and the ileum contained 
a small numbei of neutiophihc polymoi phonuclears, and the germinal 
centeis of the Peyei’s patches m the ileum had a few phagocytic endo- 
thelial leukocytes and polymorphonoclears (Graham) 

The acmai and the “islet” cells of the pancreas contained a con- 
sideiable amount of fat dioplets There was also a slight polymor- 
phonucleai infiltration of the acinai epithelial cells (Graham) 

The lymph nodes were frequently enlarged owing to a diifuse hyper- 
plasia of the lymphoid cells There were also some myeloblasts with 
neutrophilic and eosinophilic cytoplasmic granules, large mononucleais 
with phagocytosed pigment and a small numbei of polymorphonucleai s 
in the sinuses and m the paienchyma 

No abnoimal changes were obseived in any of the othei oigans 
Bactc) lology — Graham found a hemolytic streptococcus in the 
heait’s blood, but the patient had a bronchopenumoma with an early 
empyema and appaiently a similar oiganism was recovered from the 
lungs Hahn and Gillespie isolated a green -pi oducmg streptococcus fiom 
the spleen of a 4 year old child who may have had some pulmonary 
disease (the authois described signs of impaired lung resonance, moist 
rales and a fiiction rub) Wollstein and Kreidel found a Staphylococcus 
citreus and a hemolytic streptococcus in the bionchial secretions of a 
patient who, however, had a “chronic pneumonia ” I recovered from 
the bone marrow in my patient a pleomorphic gram-positive curved 
bacillus with the morphologic characteristics of a corynebacterium The 
patient probably had a rheumatic lesion of the heart 

Since there is much probable evidence that points to the conception 
that some disease, possibly cardiac or pulmonary, when affecting a 
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pel son with the sickle cell tiait, lesults in an exaceibation of sickle cell 
anemia, the bacteria found may be assumed to be associated r\ith the 
mtercuirent disease Graham suggested that the sti eptococcus may be 
the lesponsible agent which acts on a peison with an underl3mg sickle 
cell tiait with a resulting pioduction of sickle cell anemia It ma} be 
also assumed that some micio-oiganism with a piedilection foi the 
bone-mairow pioduces a chronic inflammatoiy condition of the coitex 
(as desciibed by Giaham) and aftects the maiiow er} thiopoietic and 
leukopoietic activities and the moiphologic appeal ance of the red cells 
This micio-oiganism may be tiansmitted fiom the paient to the oft- 
spimg and may have a gieatei pathogenicity foi the colored than foi 
the white race 

iRi; \7 MrNT 

Splenectomy, liver diet and blood tiansfusions aie the thiee out- 
standing methods of treatment of sickle cell anemia Sydenstiickei sug- 
gested the removal of the spleen as a theiapeutic measure, and Hahn 
and Gillespie pei formed the fiist splenectom} Since then. Code}', 
Bell, Landon and Lyman, Stewait and Hahn repeated this form of 
tieatment m their cases The spleens removed w^ere of the atiophic and 
the enlarged type In Hahn and Gillespie’s patient, foui weeks aftei 
splenectomy, the total numbei of red blood cells inci eased fioin 1,936 000 
to 4,432,000, but the hemoglobin onh'^ show'ed a change of fiom 
30 to 40 pel cent Both m Cooley’s and in Bell’s cases, theie was an 
immediate use in the number of led cells, but wuthm six months aftei 
the removal of the spleen the hemoglobin and the red cells decreased 
to the preoperative level The sickle-shaped cells peisisted, and theie 
w'as a marked increase m the number of the nucleated red blood cells 
The white blood cell counts remained peisistently high Symptomatic 
improvement w^as reported (Hahn and Gillespie, Landon and Lvman) 
It IS apparent that splenectomy is of questionable and at best only of 
tempoiary value in the tieatment of sickle cell anemia 

Blood transfusions lesult in a temporaiy increase in the numbei of 
red blood cells and only in a slight elevation of the hemoglobin value 
Coole}, Witwei and Lee found an excessive amount of iron excieted 
in the urine following transfusion and concluded that the donoi’s led 
blood cells were hemolyzed, although the recipient’s serum failed to 
produce hemolysis in vitro Followung transfusion there was a marked 
inciease m the numbei of normoblasts and megaloblasts, but the sickle 
forms persisted (Landon and Lyman) Similar to splenectomy, blood 
transfusions only temporal ily decreased the anemia, and failed to stop 
the hemolytic piocess and had no effect on the foimation of sickle- 
shaped led blood cells 
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Lev} fed Inei to thiee patients with sickle cell anemia In all of 
them he found an mciease m the amount of hemoglobin and niimbei of 
led blood cells, m one patient sickling of led cells disappeared, m 
the othei two, the tendenc}'^ to the foimation of sickle cells was dimin- 
ished LeA}’s favoiable lepoit demands tuithei coiiohoiation b\ other 
investigators 

PROGNOSIS 

Pei sons nith the sickle cell tiait (sicklemia) have lived to old age 
without ail} appaient distiiibance m health The prevailing conception 
is that sickle cell anemia pei se is not fatal There aie onl} a few excep- 
tions 111 which no othei anatomic cause of death except the anemia was 
found (S}denstiickei , Wollstem and Kreidel) The patient with sickle 
cell anemia is subject to peiiods of indisposition, but lecoveiy follows 
It is believed that the disease m a child is moie seiious (Sydenstiickei ) 
The approximate aveiage age m a numbei of cases collected from the 
hteiatuie at nhich the patient was first seen b} the ph}sician is 23 A 
patient nitli sickle cell anemia and some mteicuirent disease is moie 
apt to succumb to the secondai} condition 
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IN AMERICA 


THE “TREATISE ON PArHOLOGlCAE ANATOH\” B\ WILLIAM 
EDMONDS HORNER 1829 * 

ESMOND R LONG, PhD, MD 

CHICAGO 

The yeai 1929, ivhich commemorates the founding of the Chicago 
Pathological Society lift} leais ago mailcs anothei annncisai}" in the 
histon of American patholog\, the centennial of the first textbook 
expressl} devoted to pathologic anatomy in this countr\ The author 
was William Edmonds Hornei, adjunct piofessoi of anatonn in the 
Unneisit} of Pennsyhania It ivas published by Carei Lea and 
Care), the pubhsheis of the Aiiiencau Joiintal of the Medical Sciences 
in Philadelphia m the summei of 1829 

Horner was a native of Virginia boin in Warienton, June 3, 1793 
Well iviitten accounts of his life appeal in the seieial standaid ivorks 
deioted to the biograph) ot Ame«ican physicians, and iMiddleton con- 
tiibuted an excellent chaiacter analysis to the Annals of Medical His- 
toiy (1923) As a bo), Hoinei was slender and delicate and he never 
came to enjO) robust health He began the stud) of medicine at the 
age of 16, as an appi entice in the customai) mannci of the period 
His pieceptor was Dr John Spence, a Scotch physician from Edin- 
burgh, who had settled in Viigima, w'heie he came into special piomi- 
nence as one of the first and most forceful m intioducing smallpox 
vaccination in this countr) Spence was a pupil of the great Scottish 
ph)'sicians Cullen and Monioe, and one wdio neiei sw'’erved fiom the 
nairow path of Scottish medical doctrine He died m 1829 the )eai 
of the publication of Homer’s book on pathology, wuth wdiich he must 
have had little S)mpath), as I shall bung out latei Hoinei wuote an 
obituaiy, full of legard, m the Ameiican Journal of the Medical 
Sciences, of wLich they w’-ere both collaboiating editors 

In the natural couise of events, Horner w^ent to the Univeisity of 
Pennsylvania to complete his medical studies The relation of the 
Philadelphia school of medicine to the Edinbuigh school has been well 
pictured b) Dr J Goidon Wilson m his presidential address before 

Submitted for publication, Feb 26, 1930 

From the Department of Pathology of the Universit} of Chicago 

Read at a joint meeting of the Chicago Institute of Medicine the Chicago 
Pathological Society, and the Chicago Society of Medical History, Feb 17, 1930, 
in commemoration of the fiftieth anniversarj of the founding of the Chicago 
Pathological Society 
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the Institute of Medicine The leading teacheis in the eaily peiiod 
had all been giaduates of the Scotch school John Morgan, the 
foundei, had tiained with the Scotch William and John Huntei in Lon- 
don and gone to Edinbuigh to giaduate William Shippen, Jr, the 
first teacher of anatomy, had done likewise Benjamin Rush graduated 
in Edinburgh after tiaming with Shippen In Horner’s time the 
Edinburgh graduates were still m the major positions Even had Phila- 
delphia not been convenient m location, the Scotch John Spence Avould 
ceitainly haA'^e directed Hoinei theie for didactic woik to supplement 
the practical office and bedside experience of a physician’s appi entice in 
a small Virginia city 

Hornei’s fiist studies m Philadelphia were cut short by the war of 
1812 He entered the aimy as a surgeon’s mate m July, 1813, at the 
age of 20, and saw much active expeiience on the Niagaia frontiei, 
which he desciibed jeais later m a senes of mteiesting articles, extiacted 
fiom his diaiy 

During a furlough in the wintei of 1813-1814, he returned to 
Philadelphia and graduated, using his recent experience for a thesis on 
gunshot wounds Following his discharge fiom the army, he piacticed 
medicine for a shoit time in his natne town of Warrenton, but after 
a few months made up his mind to leturn to Philadelphia From the 
outset of his medical tiaining, he had been most strongl)'^ attracted to 
the study of the structure of the human bod) In 1815 and 1816 he 
attended lectures in this subject, vhere his zeal came to the notice of 
the great Philadelphia anatomist Caspai Wistai, piofessoi of anatomy 
In March, 1816, Wistai offeied Horiiei the position of dissectoi at 
$500 Horner’s foi tunes were henceforth identified with the depart- 
ment of anatomy m the Univeisity of Philadelphia On Wistar’s 
death in 1818, John Syng Doisey became piofessoi of anatom) and 
Hoinei rose to the position of demonstiator Dorsey died a few months 
later, and his uncle, the distinguished Philip Syng Physick, left the 
position of professoi of surgeiy to assume the chan of anatom) 
Homer was piomoted again, to the position of adjunct piofessoi 
(1820) , shortly afterward he became dean of medical school, and 
eleAen years later he succeeded Physick as professor of anatom)', him- 
self 

Duiing this time, Hoinei also acquired a pinnate practice in the 
cit) It IS interesting to note that m his early days, before he had quite 
settled doAvn to an academic life, he had Avished to accept a position as 
ship surgeon m an East Indiaman The longing to travel proA-^ed almost 
too strong a temptation He lefused only because his feeling of moral 
obligation to his chief Caspai Wistar, AA^as strongei A deeply pious 
person, constantlv subjecting his OAvn prn^ate thoughts to the sternest 
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ciitical examination, he enteied this note in his journal in 1816 “My 
lefusal was the lesult of ni}'- sense of obligation and honorable inten- 
tions with legal d to Di Wistai It is said that honesty is the best 
polic} here, then is a tiial of the lule” Yeais latei. on Jan 1, 
1832, he subjoined to this enti\ the nan eh tiiumphant addition, “See 
note of Tiustees of the Univeisit} of Pennsyhania ajDpointing me Pio- 
fessoi of Anatomy vice Di Pin sick, lesigned ” He had just suc- 
ceeded to the hist chan in anatom\, one of the outstanding jjositions 
in the teaching of medicine in the countiy 

In the intei veiling yeais he had maiiied, acquiied a good financial 
competence tiaveled abioad and done most of his best woik The 
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distinguished suigeon and American medical histoiian Samuel Gioss 
spoke of him several decades latei as the most accomplished anatomist 
that this country had produced Homer had reedited Wistai’s 
“Anatom}” (1823), published a “United States Dissectoi oi Lessons 
in Piactical Anatomy,” which was to go through foui editions, and put 
foith a monumental “Treatise on the Special Anatomy of the Human 
Body’ (1826) of which ultimately eight editions appealed He had 
wiitten a short article, which has preseived his name in anatomic 
nomenclatuie on a muscle of the oibit now known as the “tensoi taisi” 
or “Homers muscle’ He had published numerous articles of import 
foi pathology in the Amo icon Journal of the Medical Sciences and 
wiitten the text in this subject in 1829 which is the subject of this 
papei 
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The origins of this book ma\ be traced to several sources The 
motiAe of publication was g^^en b\' Horner luinself in the Preface 

The lollowing work is intended more especialh lor the use and guidance of 
practitioners of medicine It treats of a department m oar science com- 

paratnely strange to the mass of medical men and lor which there is no suffi- 
cient proMSion b} tlie plan oi mstruction in ain ot tlie numerous colleges oi our 
country Pathological anatomy b\ the recent organization of the most impro\ed 
schools of Europe has taken a high and commanding attitude The numerous 
observations Avhich have been made in it and the increased skill arising from 
Aarious and accumulating experience have at length enabled its cultivators to 
SAstematize its tacts and to make a close and instructive application of them to 
nearlv everv case of disease, which thev are called upon to treat It is now almost 
umversalh conceded to be the light and test ot everv opinion m medicine and 
when the latter tails to harmonize with it whatever mav be the ingenuitv ot the 
opinion it IS not hkelv to obtain either permanent attention or consideration and 
must perish in that oblivion which has buried so inanv medical theories The 
modern pathologist has ceased to consider disease as an independent existence 
which mav insinuate itself into tlie human bodv and whenever its name is men- 
tioned he invanablv associates with it the existence oi a change or lesion in the 
structure of some part ot the bod\, which m lact, is the disease itseli 

It was indeed lamentabh true that patholog} was a science com- 
parativelv strange to Amencan plnsicians and unprovided for in uni- 
\ersitv medical instruction This was at least in part the fault 
of the werv school of medical thought responsible for the high 
position of the medical department of the Universitv of Pennsvhania 
le the set of doctrines originating m Edinburgh The speculative 
pathologv of the Scotch phvsician John Brown good enough for 
Benjamin Rush was still dominant and onlv beginning to give place 
to the new learning on pathologic anatomv coming from Pans Phila- 
delphia phvsicians groping m their own expenence for this new light 
turned to the anatomists for help Homer made manv postmortem 
examinations at their request m cases that had been found puzzling 
He took the professional ethics of this relationship most seriouslv as 
may be seen from the following earnest expression of his views on the 
obligations involved (from the preface of the ‘ Treatise on Pathological 
-•Vnatom} ) 

I know in fact no higher mark ot the confidence which one phvsician reposes 
professionallv m another than an examination subsequent to treatment the errors 
and misconceptions of the prescnber are there fulh exposed when they have 
occurred and his reputation stands more or less committed Happih for our 
profession breaches of confidence on this point are verv uncommon in mv own 
personal observation I have never known of one and such a betraver would be 
justlv held in so great abhorrence that his first treacherv would also be his last 

Horner knew that tlie science of niediane w ould inevitablv extend to 
Its practice and he saw* pathologic anatoniv destined to become the basis 
of scientific medicine His European trip of 1821 must have opened 
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his eyes to this cei taint} All his latei wiitings indicate that Fiench 
pathology, as developed by Bichat and his siiccessois of the following 
generation, made a piofound unpiession on him BIis new views, how- 
evei, marked a great depaiture from his original teaching at the hands 
of John Spence and the Edmbuigh trained masteis m Philadelphia 

TREATISE 


ON 


PATHOIiOGICAIi AXATOMY. 


JSY 

WILLIAM E. HORXEK, M. D. 

ACJtrSCT PllOFESSOIl OF AVATOMT JX THE UXITEnSITT OF PEV^srlVA’rIJ^, 
SHnOEOV AT THE IXFinMAIlI OF TOE PUILADFLPIirA AIMS HOUSE, 
MEMBEn OF THE AMEniCAH PUrtOSOPHlCAE SOCIETT, S.C 


PHILADELPHIA' 

CAREY, LEA S, CAREY— CHBSNUT STREET. 

1829. 

Fig 2 — Title page of Horners “Treatise on Patliological Anatoinj ” 

The stioiig feelings of Spence cropped out in a letter which Hornei 
cited in writing his old teacher’s obituary The recipient of this letter 
IS not named, but was presumably Horner himself The obituary leads 

Our colleague (that is, Spence) was much attached to the theories and modes 
of practice in which he had been educated Having imbibed his first principles in 
the school of Cullen and under his immediate teaching, thej neier were obliter- 
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ated from his mind, and were to him the infallible evidences and tests of medical 
soundness and truth In a letter to a correspondent of a recent date, he says 
“Your devotedness to French pathology may lead you into error, you may thereby 
run the risk of the young advocate of Brown’s system, that of a charge of 
servility and the want of original eclectic power I fear the consequences of 
the present rage for this ultra French pathologv, which seems to rest almost 
everything on a hvpothetical basis In these remarks I confine myself to the 
doctrine of idiopathic fever — of gastro-enteritis 

“When John Brown published Ins Elementae Medicinae, referring all diseases 
to tonic and atonic he observed that the bilious remittent fever of hot climates 
was a disease of debility and must be treated at once by stimulants In the 
second edition of his Elementae, he says in a note that he must correct his former 
prescription, for that some of his young American friends and pupils (and the 
American students were devoted to him) informed him that without previous evacu- 
ations from the stomach and bowels, his stimuli would destroy such patients — and he 
followed their advice Can you suppose that old practitioners like myself would 
surrender a long-tried and successful practice in bilious fevers for this novel 
S3 stem of Broussais — no — never But I cannot bring myself to believe that 3'ou 
embrace the ultra French pathology to the exclusion of prescriptions sanctioned 
by men of intelligence, observation, and nice discrimination If you did I would 
say' 

“Incedis per ignes 
Suppositos cineri doloso ’’ 

‘I agree uitli y'ou that such lectures (meaning lectures on pathology) should 
be incorporated into your plan of public education, and rendered essential to 
obtaining a diploma 

“The success of your University has caused much dissatisfaction and env^ — 
and now they wish to injure its fame, by giving out that the ultra pathology of 
France, is the ruling passion of y'our professors ’’ 

The moitahty statistics collected 111 1829 foi the pieceding }ear in 
Philadelphia throw sufficient light on the lack of anatomic localization 
of disease in America at this time The ten chief listed causes of 
death were (out of 7,033 deaths) consumption, 581 , stillbirth, 321 , 
convulsions, 315 . cholera, 291 , debility, 286, inflammation of the lungs, 
130, dropsy m the head, 110, fever, 118, smallpox, 107 and bilious 
fever, 105 

Also listed in this impeiishable lecoid were atiophy, 38, deca} , 16, 
old age, 64, cancer, 18, casualties, 19, sudden, 55, found dead 29, 
mama a potu, 82 , drinking cold Avater, 5 , hives 71 , teething. 7 and 
unknown, 71 

Attention 111 passing should be called to the item choleia This was 
fearfull} prevalent at the time, and Horner himself m succeeding years 
did much tow'ard its control, his iiiyestigations including an abundant 
expeiience m the postmortem examination of this disease After the 
epidemic of 1832, the Cit}' of Philadelphia presented him with a mag- 
nificent msciibed silver pitchei in recognition of his services 

Homer’s “Treatise on Pathological Anatomy” w'as by intention and 
111 eftect an entering w'edge for improvement in the situation reiealed 
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b} thcbc figmes As a Icachci of }Oung men nho wcie to l)ceomc 
phybicians, and as a pioscctoi ioi fellow ph\sicians, he felt the need 
of an Aineiican textbook m the subject lie had aheady published a 
nuinbei of articles which he felt might well Ije mcoipoiated in such a 
book He had foi sevcial \Gais been paiticulaih mteiested in modi- 
fications m the appeaiance and textuic of the gastio-mtcslmal tiact 
One can sec heic the influence of Bioussais, who had made a ])io found 
impiession on Tioinci m Pans m 1821 The lattei, to his cicdit. how- 
evci, nevci pushed Bioussais' doctimes of gastio-entciitis to the absuid 
exlicmcs of the iamous Fiench clinician The /liiniuau Toinual oi 
the iledical Sciences opened m 1827 (it had been picviously published 
uiidei anothci name) with an aiticle In lioinei, who was one of the 
thnt\-nme collaboiatmg editois of the new' jomnal, entitled, “Inquiiies 
into the liealthy and Disc.iscd Apjieaiance of the Mucous Membianc 
of the Stomach and Intestines” Coloicd plates weie appended This 
aiticlc and a latei one entitled "An Inquiu into the Anatomical Chai- 
actei ol Tnlantile Folhculai Inflammation of the Gastio-Intestmal 
Mucous Membianc, and Its Piobiblc Identity with Choleia Infantum” 
(1829), w'eie copied wnth a few' additions but othenvise jnacticalh 
vcibatim into the ‘‘Tie<Uise on Pathological \natonn” as chapteis 10 
and 11 

A detailed analysis ot the chapteis of this book would be unneces- 
saiili tedious Foi the puiposcs of this icitew, it ma} be dnided into 
thiee paits although it is not so divided m the oigani/ation of the 
w'oik The fiist of these might be entitled Gencial Pathology, the 
second deals wnth lioinei's owm contiibulions and Mew's m specific 
fields, and the thud is deiotcd to a suinman ot the pathologic doctimes 
of othci invcstigatois in icspect to some ol the most important poi- 
tions of the subject These aic almost without exception Fiench The 
Mcw's quoted aie taken diiecth fuim the famous wuitmgs of Bichat. 
Coivisait, Laennec, Louis, Andial and othci s, ivith abundant quotations 
fiom French w'Oiks like those ol Gcndiin and Roche and Sanson, 
which ha^c long since been foi gotten lioinci's mfoimation on the 
heart is Coivisait’s. his pictuie of diseases of the chest is 
Lacnncc's. his knowledge ot chse.iscs of the ccntial neivous system 
comes fiom Lallcmand, and so forth It is tiiic that m most instances 
he could not ha\c done better, and the gieatest sticngth of the book 
lests 111 the w'cight deiived fiom these foteign authoiities His sum- 
man of then views is abundanth supplemented fiom his owm j-iost- 
moitem cxpeiicncc chiefli fiom his scivice m the infiiman of the 
Philadelphia Almshouse Eight) -nine partial oi complete lecoids of 
ncciopsics from liornci’s cxpciience appeal in the book 

It must be confessed at once that as an independent pathologic 
anatomist Ploinci was deficient Tic w'as an excellent noimal anato- 
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mist, extiemely ^^elI lersed in the exactitudes of that science, but in the 
deductions and subjective e^aluatlon of tissue changes, \\hich are basic 
to pathology, he fell shoit His piotocols of neciopsies are. tor the 
most part, pureh descriptive, and do not achle^e their object of clinical 
explanation His pictuie of inflammation of the gastro-intestmal tract 
is laigely erroneous Indeed one maj perhaps hold Homer partly 
lesponsible foi the famihai fallacj of naming acute gastritis as a cause 
of sudden death, still all too common m coroner’s recoids Although 
he recognized “actne and passne congestion” of capillar) beds, and 
^\as familiar ^\lth John Hunter’s A»ork on postmoitem digestion of the 
stomach, he designated as inflammation a\ hat appear to haA e been simple 
postmortem settlings of blood in the wall of the bowel, and wrote 
Aolummousl) on mollescence of the stomach He attached a great 
deal of significance to the common punctate extra\ asations of blood in 
the gastiic mucosa, and took for manifestations of priman disease 
Avhat we now”^ recognize as simply the necessan anatomic results of the 
Aastl) OA erenergetic purgings and bleedings and star\ings of the cur- 
rent medical practice It is interesting to note that in a brief historj 
of pathologic anatom) Avith aaIucIi Horner prefaced his tieatise on the 
subject he criticized in an able manner such Avriters as Bartholin, Bonet 
and ^Morgagni for the eirors into Avhich he later fell himself NcAcr- 
theless his necrops) experience coA’^eied an enormous range in patho- 
logic anatom) and must haA'^e made Horner and the pliASicians AAhom 
he assisted familiar AAith the gross appearance of carcinomas of the 
esophagus stomach and rectum tuberculosis of the lungs larynx and 
pericardium, pleural and peritoneal eftusions, aneur)5m of the aorta 
calcification of the aortic A^ahe pencaiditis and many moie common 
lesions, and Ins book unquestionably AAent far to spread this knoA\ ledge 
in a profession AAhose members had A^er) rarely gone further m post- 
mortem experience than routine dissection foi instruction in normal 
anatom) 

The first nine chapters of the book deal AAuth the principles and 
organization of patholog) Although the classifications of lesions pio- 
posed IS a borroAA^ed one, critical examination of this rcA'-eals a good 
deal of self deteimination in the analysis of types of lesion The classi- 
fication IS the clumsy one faAored in continental Europe m this period 
stressing abnormalities from a mechanical point of aocav Hornei at 
the outset proposed to limit his discussion to the first of thirteen tApes 
of lesion A'lz irritation This m turn, is dnided into six subt)pes 
inflammation (or phlegmasia), hemorrhage subinflammation neurosis, 
nutritne irritation and secretor) irritation 

Attention may profitably be confined to Horner’s Aiew^s on the fiist 
of these Inflammation is the ke) stone of pathology and it is probably 
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sound to evaluate am set of doctrines m the science by the character of 
the consideration devoted to this phenomenon 

Horner himself counted acute inflammation as the beginning of 
90 per cent of disease He cited its four classical manifestations, but 
rightly directed attention to the fact that these are seen typically onh 
m inflammations of the cellular i e , subcutaneous connectu e tissue 
and are not necessaril} characteristic of inflammation elsewhere He 
said “Pathologists have been led into tbe error of adopting the t 3 pe 
of inflammation m it (cellular tissue) as the type of inflammation m 
other parts They haie stumbled and fallen at the threshold of their 
mquiiies b} expecting identical phenomena in all other tissues, even in 
those least resembling it in composition and mechanical arrangement 

In a brief and accurate fashion well suited to didactic teaching, 
Horner listed the several wa^s in which inflammation may subside 
Few lefeiences are cited His generalizations appear to come from 
both reading and obsenation His treatment of the subject is almost 
entire!} descnptne, however, and in striking contrast to the length} 
teleologic approach of another wmrk w'hich at once comes to mind that 
of John Hunter, wdio saw design m eien one of the phenomena of 
inflammation 

Horner was certainl} familiar wuth Huntei’s masterpiece wuth the 
blood-curdling title “Blood, Inflammation and Gun Shot Wounds,” 
which was wudel} read m this period It might be supposed that the 
tiuly spiritual \iew of the phenomena of inflammation taken b}' Huntei 
would haie appealed strongl} to Horner, b} nature a devout conformer 
to religious convention But Horner must haAe considered tbis aspect 
of Hunter’s treatment of the subject unpractical m a textbook for 
practitioners He had nothing to say of the beneficent principles under- 
lying the manifestations of inflammation w hich seems to have appeared 
to him a w’holl} malignant process, indeed as the cause of disease itself, 
and not as a reaction to a still prior inciting agent Horner’s insistence 
on a simple descriptive treatment of inflammation, and his failuie to 
take a physiologic view’’ of the subject, make his initial chapters dull 
reading He could not foresee, of course, the cellular patholog} and 
bacteriolog} of today, and the present fiankly \atahstic immunolog} 
w ith its antibodies, phagoc} tes etc But a rich physiologic background 
for views on inflammation w’^as available to him, of w'^hich he took no 
advantage In this respect, the highly accurate descnptne French 
patholog} , wdnch had seemed to him such a torch in the current lack of 
illumination on the nature of disease held him back 

It wnuld be interesting to know a little more of the leception of 
Horner’s book m his owm time It was review^ed b} John Godinan in 
the Amcucan low ml of the Medical Sciences, but the review is 
deioted largeh to Horners eminent qualifications for writing such a 
book and scarcely at all to the merits of the book itself Ten lears 
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aftei the publication of Homer’s uoik, a fai bettei tieatise on the sub- 
ject appeared in Samuel Gloss’s “Elements of Pathological Anatomi,” 
uhich became immediately the standard Ameiican text 

To foim a just view of Horner’s book, one should compaie it with 
those appealing elsewhere at appioximately the same time It sulTers 
in the compaiison It was published in the same yeai as the two 
volumes on typhoid fevei b\ Louis of Pans The latter vas bi fai 
the abler product Richaid Bright’s “Report of Medical Cases,” with 
its classic account of nephiitis, had been out a little less than two jears 
Homer gai^e no indication of liaMiig seen oi profited bj this far more 
inspiiing compilation Crin eilhiei ’s “Pathological Anatom} of the 
Human Bod}” was in prepaiation, and on publication pio\cd to be the 
pioduct of a much supeiior hand 

Nevertheless, with all its defects, the “Tieatise on Pathological 
Anatom}” was a couiageous piece of pioneering, wholly in accoid with 
Ameiica’s frontiei traditions Hornei one of the humblest of his pio- 
fession in the estimation of his own capacity seeing a fundamental 
weakness in American medicine, and nobody to impio\e the situation 
but himself, quietl} assumed the lesponsibihty Foi ten years his 
pioduct stopped the gap, and m that tune must ha^e been a constant 
stimulus towaid a pathologic-anatomic point of mow m American 
piactitioners of medicine, if not toward an exact mterpi elation of all 
the symptoms of illnesses encountcicd or an undei standing of all the 
lesions seen 

Horner lived tivent}-foui yeais after the publication of his “Tieatise 
on Pathological Anatom} ” devoting the major share of his liteiai}’’ 
eneigy hencefoith to the elucidation of noimal stmcture Duiing these 
veais his health became steadily Avoise, and his temperament moie 
melancholy Migraine headaches and fits of indigestion, which had dis- 
tressed him since childhood, increased in seventy Hoiv his physical 
condition affected his working capacity onl} Hoinei himself kneiv, as 
he gave little outward sign of his tiouble But he did once complain 
that “a man who suffers from pain in the head dm mg three-fourths 
of his waking existence cannot be expected to perform much woik 
without gieat discomfort and dissatisfaction ” He grew more intro- 
spective and self-depiecating He spent houis in prayei, in the moibid 
feeling that he must be undergoing punishment for his sins To the 
best of his remembrance, he had always walked faithfully in the sight 
of men. but had he done so, he repeatedly asked his inmost self, in the 
sight of God? In 1839, he joined the Roman Catholic Chinch It ivas 
no sudden resoh'^e, but the result of years of pondeiing, and parti}'- the 
aftermath of his experiences in the cholera epidemics of Philadelphia, 
ivheie time after time he had seen Catholic priests and sisteis, with the 
characteristic self-effacement of their creed, alone standing at their 
posts in the universal panic inspired by this fulminating disease 
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He continued his teaching to the end of his life Ne\ei a fluent 
teachei, he was always an accurate one His own anatomic piepaiations 
weie faultless and he tolerated no caielessness in his assistants His 
lectuies must have been monotonous, but through “insistent lepetition 
he diove his lesions home A giadual failuie of the heart, with 
inci easing dyspnea, added to his disability m his declining years In 
the last yeai of his life, he used to appeal befoie his classes with 
edematous legs bandaged almost to the hips The death of a beloved 
daughter in 1852 bioke the moiale of this faithful laborei, be}ond 
lecoveiy Even fiom his bed, howevei, he continued to attend to the 
needs of his students, and thiee days befoie death assisted in an exami- 
nation An acute abdominal attack hastened his end, a teiminal 
peiitonitis cariying him off on Maich 13, 1853, a bioken, aiteiioscleiotic 
old man, whose heart had long been decompensated and who had aged 
yeais before his time ^ 

His sei vices to anatomy have giadually been forgotten, except as 
commemoiated m the i datively insignificant “Hoinei’s muscle” The 
gieat contiibutions to medical education by this man, wdio \vas foi o^el 
thirty years dean of the fiist and in its time foiemost medical school, 
are scaicel}' recalled Still less is it now lemembeied that it was he 
who truly mtioduced modem patholog} to his profession m Ameiica, 
by example if not by innate capacity In his impiessionable twenties 
he had been remolded m the training of the gieat Fiench school of 
pathology, and, piactically alone in his own couiiti), he set out to 
impregnate Ameiican medicine with the new learning, the epitomized 
expiession of which by a leader of that school (Jean Ciuveilhiei) is 
set down in the pieface of his treatise A physician without patho- 
logic anatomy could, indeed lie ever so skilful in practice, but although 
he might see man} patients, he would see no diseases 

1 The following account of Ins final illness was given bj Di Samuel Jackson 
on Oct 10, 1853, in an address to the faculty and students of the University of 
Pennsylvania (“‘A Discouise Comniemoiative of the Late William E Horner, 
D ’ Puhhshed by the Class”) 

“It IS somewdiat remarkable that the death of Doctor I-Iorner was not the 
immediate result of the chronic affection under wdneh his constitution had broken 
down He had complained about the 10th of IMarch of pain m the abdomen 
on the left side On the night of the 12th it suddenly assumed an intensip that 
led to the suspicion of peritonitis from a peiforation He sank exhausted bj 
unceasing and immitigable suffering the evening of the next dav, IMarch 12, sur- 
rounded bv Ins sorrow'ing family and relatnes 

“Examination after death revealed the existence of enteio-pentonitis, wuth 
mortification of the small intestines This new condition was the direct cause of 
death, and had suddenly supervened on the original disease ’ 

Speculation on the cause of this peritonitis is enticing, but m the lack of a 
more thorough clinical and postmortem record w'ould be cqualh uncertain 
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University Neivs, Promotions, Resignations, Appointments, Deaths — 
On his eightieth birthday, April 8, William H Welch, professor of the history 
of medicine, Johns Hopkins Unnersitj, was honored bv simultaneous celebrations 
in London, Pans, Berlin, Leipzig, Tok\o, Peiping, Baltimore, Cincinnati, New 
Haven, New York and Washington, D C At the Washington ceremonies, 
addresses were made bj' President Hoover and Simon Flexnei, with a response 
by Dr Welch 

Andrea Saccone has been appointed assistant professor of pathology in the 
New' York Homeopathic Medical College 

A memorial meeting in honor of Richard Mills Pearce, Jr, w'as held April 15, 
1930, at the Rockefeller Institute for Medical Research, New York, at w'liich 
addresses w'ere made b^ George E Vincent, David L Edsall, Howard T Karsner 
and Simon Flexner 

The Academj of Medicine of Cle\ eland has conferred honorarj membership on 
George Neil Stew'art, director of the Cushing Laboratorj of Experimental Medicine 
at Western Reserve University 

On retiring from the U S Arinj, Maj 1, Lt Col Fielding H Garrison, 
medical historian and assistant librarian in the Army Medical Library, Washington 
D C, from 1889 to 1922, will assume the duties of librarian of the Welch Medical 
Librar}, Johns Hopkins Universitj 

Herbert M Evans, professor of anatomj in the Universiti of California, has 
received an honorarj doctorate from the medical faculti of tlie Unnersitj of 
Freiburg, m recognition “of his conspicuous anatomic and biologic disco\enes, 
especially in the sphere of vitamin research ’’ 

Karl Landstemer, a member of the Rockefeller Institute for kledical Research, 
New' York, w'as aw'arded on March 14, the anmversarj' of Ehrlich's birth, the 
Paul Ehrlich gold medal of the Paul Ehrlich Foundation of Frankfort-on-the 
Mam, in recognition of his work on human blood groups and Ins haptni theorj of 
immumtj' 

The resignation is announced of Roger Griswold Perkins, professor of bac- 
teriologj and pre\enti\e medicine and head of the department of bacteriology and 
hj'giene of the School of Medicine of Western Reserve Umversitj Dr Perkins 
desires to be liberated from university duties so that he ma-i have more time 
for special studies He w'lll live at Wakefield, R I 

Congress of the International Society for Microbiology — The date of 
the first congress, w'hich is to convene m Pans, has been changed again, this 
time to Julj' 20 to 25, 1930 

American Society for Experimental Pathology — At its recent meeting 
111 Chicago, the follow'ing officers were elected for the ensuing year president, 
Frederick L Gates, vice-president, Samuel R Haythorn, secretarj -treasurer, 
C Philip Miller, Jr, and councilors, Pej'ton Rous and Carl V Weller 

Prize for the Study of Goiter — Beginning this j'ear the American Associa- 
tion for the Studv of Goiter will award a cash prize of §300 annually for the 
best original thesis dealing with some phase of the goiter problem Theses should 
be submitted by June 1 to Dr Walter M Simpson, Chairman of the Essay Com- 
mittee, Miami Valley Hospital, Davton, Ohio The aw'ard w'lll be given immediately 
following the coming meeting of the association w'hich is to be held m Seattle, 
Juh 10 to 12, 1930 
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Experimental Pathology and Pathologic Physiology 

The Experimental Production or Abscess of the Lung Elliott C 
Cutler, Am J Dis Child 38 683, 1929 

The surest waj" to produce an experimental pulmonary abscess is by the use 
of an infected embolus No abscess is formed following aspiration and insufflation 
of infected material into the air passages unless there is complete bronchial obstruc- 
tion with subsequent atelectasis and anaerobiasis It is suggested that an embolus 
from a septic field causes the original lesion and that this becomes a chronic 
abscess only by being secondarily infected by aspiration of organisms from the mouth 
and upper respiratory tract j Patterson 

Dietary Control of Dental Caries J D Bond, C L Drain and M V 
Nelson, Am J Dis Child 38 721, 1929 

Dental caries has been arrested m many instances under divergent conditions 
of health and environment, b}" the ingestion of diets high in mineral and vitamin 
content All diets were designed to gue adequate proteins and calories, but in 
other respects they varied widely The arrest usually becomes apparent after about 
two months of dietary control On the basis of the clinical and eNperimental obser- 
vations, it IS thought that active caries should be viewed as indicative of nutritional 
deficiencies These deficiencies inav not make themselves obviouslj apparent in any 
other wav Yet when the food intake is made adequate, caries will become arrested, 
and in other respects there will be evidences of better health , 

Authors’ Summarn 

Differences Between High and Low Intestinal Obstrlction in the Dog 
J J Morton, Arch Surg 18 1119, 1929 

In his preamble concerning the mechanism and etiologj of the toxemia of 
intestinal obstruction, the author concludes that the role of bacteria has not been 
excluded His investigation is concerned with anatomic and phjsiologic differences 
between the duodenum and the ileum, the object being to show that there is an 
anatomic explanation for the more rapidlv^ developing toxemia in high obstruction 
as compared with low obstruction The vascular supply and capillary bed were 
injected in equally measured segments of the lower duodenum and terminal ileum 
This show'ed that the arterial supplv and the capillary network were much greater 
m the duodenum than in the ileum By a similar method of injection, he was 
able to demonstrate that the duodenal villi w^ere thicker and much more closeh 
placed than in the ileum The ability of the duodenum to withstand mtraduodenal 
pressure seemed to be somewdiat greater than that of the ileum The musculature 
in the duodenum was about one-third again as great as that of the ileum and the 
wall was thicker The secretorj powers of the two portions were compared in 
obstructed loops, and it was found that the duodenum secreted anywhere from 
five to ten times as much fluid as the comparativ^e loop of the ileum This m itself 
v\ould produce a great pressure m the duodenum and outw'eighs the resistance of 
the duodenum to pressure, hence necrosis and perforation alwajs occurred in the 
duodenal loop before thev did m the loop of ileum The mechanism which caused 
the more rapidlv dev eloping toxemia mav be explained bv the mtraduodenal pressure 
squeezing the toxins through the wall into the circulation The latent period m 
which there are no sjmptoms is taken up bv the secretion of fluid and bacterial 
growth Then the absorption of histamine and histamme-like bodies and the 
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products of bacterial growth occurs, and with it the engorgement and edema and 
peculiar dusky c}anosis of the wall develops Nevertheless, no conclusions could 
be drawn from his im estigations on the exact pathway by which the toxins 
are absorbed 


ExpERIME^TAL DiABETES Insipides E C Tow'xe, Arch Surg 18 1165, 1929 

An attempt was made to produce diabetes insipidus in dogs by dividing the 
stock of the pituitar}’- high enough up so that all epithelial cells of the pituitary 
gland w'ould be detached from the base of the brain Ten dogs W'ere operated on, 
and SIX survived Poljmna lasted from four to twenty-one weeks At post- 
mortem examination, serial section of the hj poph} sis and base of the brain show'ed 
that the division of the stock had been high enough to detach all cells of the pars 
tuberalis m only one of the dogs In the others small groups of cells had been 
left attached to the under aspect of the third ventricle Ne\ ertheless, a permanent 
polyuria did not develop The finding of eosinophilic cells in the nest of epithelial 
cells found at the nase of the brain was interesting Also, a few' similar cells 
were found in the pars intermedia and pars tuberalis w'hich had become reattached 
to the uninjured base of the brain in one dog The author discusses the I'arious 
theories concerning the role of the pituitar\ and the base of the brain in diabetes 
insipidus, and from his experimental work could not draw' anj definite conclusions 
The important thing is that the pars tuberalis cannot be dismissed as having no 
influence, and it does seem that from his experiments the neurogenic origin of this 
syndrome can be disproved, since the pohuria ceased w'hen the pars intermedia 
became reattached 


Separation of Growth-Promoting Hormoxe from Tii\t Inducing Pre- 
mature Estrus IX' the Anterior Pituitary Gland T J Putnam, Arch 
Surg 18 1699, 1929 

This W'ork is Chiefly concerned with the repetition of the experiments of Evans 
and Long (Aiiat Rcc 21 62, 1921) It Avas found that by using an alkaline extract 
of the anterior pituitary on dogs a condition of acromegaly w'as produced These 
dogs increased in weight and developed enlargement of the aero parts, polyphagia, 
asthenia, sialorrhea and spontaneous lactation Estrus did not dcAelop Autopsy 
show'ed skeletal overgrowth, splanchnomegalj , hj'perplasia of the thyroid, adenomas 
of the suprarenal glands, enlargement of the uterus and vagina and cysts in the 
ovaries, but no lutein tissue The transplantation of fresh and old anterior lobe 
material in rats resulted in premature estrus, but did not produce it in animals 
that had been spajed Putnam failed to demonstrate glycosuria in hypophj'sec- 
tomized rats in anterior hj pophj sectomy In discussing the possibihtj' of more 
than one hormone being present in the anterior pituitarj', there seems to be evidence 
that an alkaline aqueous extract brings about different results from those follow- 
ing the implantation of the insoluble residue The latter produces premature estrus, 
whereas the former causes growth of the mesodermal tissues Kx/er 


Studies in Acromegalv T J Putnam, E B Benedict and H M Teel, 
Arch Surg 18 1708, 1929 

This article is concerned largeb' with a detailed autopsy description of a dog 
that received a dailj' injection of an aqueous extract of the anterior lobe of beef 
hjpophjsis for fourteen months It grew to twice the weight of its control At 
autopsv. It presented all the phj'Siologic and skeletal changes of acromegaly The 
hjperplastic change in the thyroid was more striking than that seen in human 
material, and also the unusual enlargement of the uterus and v'agina It is possible 
that the extract used here contained an eslrus-producing hormone isolated by Evans 
and Simpson 



ABSTR-iCTS FROM CURRENT LITER 4'IURE 


913 


Cerebrospinal Fluid Changes in Composition and Drainage After 
Intravenous Administration or V \Rious Solutions R G Spurling, 
Arch Siirg 18 1763, 1929 

A freely draining cisterna inagna was produced in dogs and then intravenous 
injections of 50 per cent dextrose, 15 per cent and 0 45 per cent sodium chloride, 
Ringer’s solution and distilled water Mere given Isotonic solutions increased the 
drainage and diluted ’the cerebrospinal fluid Hypertonic solutions at first increased 
the drainage, but this vas re\ersed and the spinal fluid became concentrated In 
one of these experiments air was dravni up into the a entncles Hypotonic solutions 
produced the same eflfect as Ringer’s solution but distilled vater produced \er> 
little change Enzlr 

Comparison of the Pathologic \l Effects of Prolonged Exposure to 
Carbon AIonoxide with Those Produced b\ Ver\ Lom'- Oxygen 
Pressure J Arg\ll Campbell, Bnt T Exper Path 10 304, 1929 

It IS shown that m chronic carbon monoxide poisoning m animals the pathologic 
effects resemble ^erv closely those of prolonged exposure to very low oxj'gen 
pressure in the inspired air, the mam changes arc venous congestion with atrophi 
of certain cells (e g liver, heart muscle near the epicardiiim), edema and dropsy 
indicating that heart failure is the cause of inability to tolerate prolonged exposure 
to carbon monoxide The organs showing most marked congestion and its sequelae 
are the liver, lungs, heart muscle near the epicardium and the brain Haldane s 

view that carbon monoxide acts purely b} interfering with the oxjgen supplj" to 

the tissues is supported 

Power to tolerate carbon monoxide — just as in the case of low oxygen pressure 
in the air — depends on the ability of the Mtal organs, particularly the heart, to 
continue to function under a low tissue oxigen tension, tissue oxjgen tension is 
not brought back to normal leiel by so-called acclimatization under severe degrees 
of oxjgen want Author’s Summvri 

PuLMONAR\ Tuberculosis \nd Acid Intoxic \tion, P\rticularl\ L\ctic 
Acid F Pomplun, Bcitr ? Klin d Tuberk 72 324, 1929 

In patients vith slight lesions, the lactic acid \ allies in the Aenous blood are 

nearlv the same at lest and during exercise But in far adianced cases, the 
difference betiveen rest and exercise becomes large, in such cases the A'alues are 
elevated above the normal, even at rest the elevation being parallel with the 
amount of pulmonary in\olvement In the anaerobic phase of musculai labor 
glj'cogen IS decomposed to lactacidogen and then to lactic acid For the oxidation 
of the latter or for its resMithesis to glj cogen, oxjgen is needed Previous studies 
on gases of the blood haie demonstrated the fact that Avith increased pulmonary 
involvement, a relatne or absolute deficiency of oxjgen exists in the arterial 
blood This oxygen deficit is the cause for the accumulation of lactic acid, since 
oxj'gen IS necessary for its normal disposal This mechanism of decompensation 
IS eiident at first only during exercise, and accounts for undue muscular fatigue, 
with progressing lesions, decompensation exists eAcn during rest in bed, in such 

cases, the patients are dispneic at rest ,, 

Max Pinxer 

Patholofic Effects of Irradiated Ekgosterol Heiene Herzexberg 
Beitr z path Anat ii z allg Path 82 27, 1929 ’ 

The discoAerj of the antirachitic action ot irradiated ergosterol aars folloAAed 
bA obserAations that indicated that this substance has a toxic effect A\dien admin- 
istered to mature rats in relatnelj large doses Among the tissue changes noted 
AAas calcification of the aorta It AAas primarih to studA the Aascular changes 
and to compare them AAith those ot arteriosclerosis and those caused experi- 
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mentally by cholesterol feeding that the experiments reported hj Herzenberg i\ere 
undertaken Young and mature rats were used The ergosterol was introduced 
directly into the stomach bj" means of a catheter in lariable doses of from 5 to 
100 mg Some of the animals w'ere kept on the usual mixed diet, some on a diet 
low m calcium and some on the mixed diet to which an excess of calcium car- 
bonate w'as added Kreitmaier and Moll had noted pathologic effects in 100 
per cent of the animals to wdiich thej had administered irradiated ergosterol Of 
fifty-five animals used b> Herzenberg m her series of experiments, all but two 
show'ed alterations of varjmg degrees of se\ent\ The manifestations of a 
general effect consisted m loss of appetite and weight, roughening of the coat of 
hair, diarrhea and hemorrhagic crusts about the nose and e\elids Young and 
adult rats on a high calcium diet wnthstood the effects better and Ined longer than 
adult rats on a mixed diet, some of the former Ined from fifty to sixty-four 
da 5 's In adult animals on a mixed diet, large daih doses of ergosterol had an 
acutely toxic effect, death occurring as earh as the sixteenth da> In such animals 
necrosis with leukocytic infiltration was noted m the striped muscle of the heart 
and diaphragm and m the smooth muscle of the aorta, rareh m the smooth 
muscle of the gastro-intestmal tract and never m that of the urinary bladder or 
uterus In experiments of longer duration, calcium w’as deposited m the media of 
the aorta and its branches dow'ii to the smallest arteries except those of the skin, in 
the veins, in the heart muscle and m the renal, bronchial and gastric epithelium, m the 
latter situations evidentlj as the result of calcium excretion Calcium deposition 
occurred m the media of the \ascular S3Stem, even m the absence of necrosis of 
muscle fibers The elastic fibrils of the media also became impregnated with 
calcium Proliferative changes were not noted m the mtmia The arterial process 
w'as a pure medial calcification, which the author does not consider arterio- 
sclerotic m character The widespread calcification might be the result of increased 
calcium assimilation under the influence of ergosterol or of increased mobilization 
of calcium from the bones The latter is the explanation accepted bj the author, 
the mobilization being probably the result of an acidosis caused b\ the ergosterol 
Similar arterial changes could not be brought about bj the use of epinephrine or 
chloramine q ^ Schultz 


Irradiated Ergosterol Experiments M SciiMiDTMAXiX, Verhandl d 
deutsch path Gesellsch 24 75, 1929 

Experimental results seem to indicate a discrepancj' between the results of 
irradiated ergosterol feeding in human beings and experimental animals There 
w'ere marked fatty changes m the arteries of rabbits and cats after from eight 
to fourteen days of feeding two drops of irradiated ergosterol per da)' In Aoung 
animals, death occurred in tw'o w'ajs after large doses Some animals died a 
sudden toxic death after several days and postmortem examination show'ed 
parenchymatous degeneration and petechia in their organs Others had chalk 
cylinders m their kidneys and calcification m the parench}ma At times this 
W'as accompanied b\ bladder stones and pvoiiephrosis George Rurstinat 


PosTOPERATiA'E Ketonuria M Mogilew', Zeiitralbl f GMiak 52 1216, 1928 

In 100 surgical gj'iiecological cases a preoperative ketonuria w'as observed in 
11 per cent of the cases and a postoperative one m 67 per cent Starvation, 
increased by the use of laxatives, and the psj'chic status of the patient are regarded 
as the cause of the preoperative ketonuria, while starvation, operative trauma, 
anesthesia, psjchic status and other factors influencing the vegetative nervous 
s>stem are considered as cause of the postoperatne ketonuria The ketonuria 
lasts usually to the fourth da)' after operation Preoperative prophvlactic treat- 
ment with insulin and dextrose resulted in disappearance of the postoperative 
ketonuria <3 Hueper 
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Pathologic Anatomy 

Aclte Obstrectiox of the Coronary Artery J \mes B Herrick Am 
Heart T 4 633 1929 

This condition is usnalh caused b\ a thrombus in a \essel, the \\all of \\hicli 
shows chronic retrograde processes These chronic changes ma} not be tlie onK 
tactors m causing the thrombus to form Other factors maj be (1) emboli from 
mtracardiac thrombi formed o^er m^ocard^al infarcts (2) infectious processes in 
other parts of the bodj (3) coronarj phlebitis and (-1) physical and chemical 
changes in the blood The outcome of the lesion depends not onh on the sudden- 
ness and completeness of tlie occlusion but also on the size and location of tlie 
lessel imohed the amount of collateral circulation the condition of the intact 
portion ot heart muscle and the capacit\ ot the mtarcted area to heal b} scarring 

Pevrl Zeek 


Distortion of the Bronchi b\ Left Alricuevr Enlargement J il 
Steele and R Paterson Am Heart J 4 692 1929 


Enlargement ot the lett auricle ma\ exert pressure on the esophagus and mam 
bronchi but this phenomenon rareh gi\es rise to changes m the lung Howe\er 
it maj frequent!} be tound b} N-ra}s and thus aids in the diagnosis ot left 


auncular enlargement 


Pearl Zeek 


Intestinal Pneimatosis Robert A Moore Am J Dis Child 38 818 1929 

Four cases of mtestmal pneumatosis m intants are reported The pathologic 
picture is the presence ot gas in endothelial lined cists of the intestinal wall witli 
a chronic productiie inflammation in the surrounding tissue The gas is denied 
trom the intestinal lumen and enters the wall bi a mechanical process through 
an ulceration in the mucosa Althors Simmara 

The Hepatic Lesion in Ecliupsii W T Dieckmann Am J Obst & Ginec 
17 454 1920 

It IS assumed that mcompleteli digested proteins placental or mtestmal m 
origin find their wai into the circulation and cause damage to tlie hepatic endo- 
thelial cells and shorten the coagulation time ot the blood These substances are 
of greatest concentration in the portal circulation and cause thrombosis m the 
larger and smaller portal branches of the Iner and peripheral necrosis ot the 
hepatic lobule Histologic changes in the Iner of dogs that close!} resemble those 
of eclampsia ma} be caused b} injecting ti'^sue fibrinogen directh into the portal 

A ein . T T- 

A J Kobak 

Decide AL Formation on the Peritoneal Surface of the Gramd Uterus 
T Hofbauer Am T Obst & G}niec 17 603 1929 

Ectopic decidual cell torniatioii was noted in fifteen of twentA uteruses These 
cells AAere located in an area rouglih triangular on the posterior surface of the 
uterus 111 the tolds made bA the broad ligaments and uterus AAith tlie apex eNtcndinir 
almost to the insertion of the oiarian ligament Gross!} this area looks roush 
and has a dull sheen The decidual-like cell has its origin in the cells aaIiicIi 
are present in the coniiectne tissue la}er beneath the peritoneal mesothehum The 
cells are spindle-shaped AAith a dark OAOid nucleus and scantA C}toplasni TheA 
ma} also simultaneous!} undergo metaplasia nto unstriated muscle fibers Tin's 
cell IS therefore considered to be an undifterentiated tApe of cell retaining- its 
mesenclnmal potentialities and responds to AarAing stimuli to lorm either decTdual 
cells or muscle fibers The cells oi the peritoneal endothelium m some cases 
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were observed to undergo metaplasia and become cjlmdnc and closely resemble 
that of the decidua \era The author discusses the part pla\ed by hormones in 
producing these changes particularlj'- that derived from the anterior lobe of the 
hjpophjsis A J Kobak 

Obliteration or the Vermiform Appendix C A Hellwig, Am J Obst 
& Gynec 18 332, 1929 

Of 859 appendixes obtained at operation, 60, or 7 per cent, showed atresia of 
the lumen In 56 per cent only the distal third was occluded, and in the others 
the -whole organ The microscopic picture of the obliterated appendixes did not 
correspond to the descriptions as given bi Ribbert, Sudsucki and Oppenheim, who 
studied autopsy material Far from being uniform, it was of the greatest lariet} 
In more than one half of the cases leukoc 3 tic infiltration and cellular granulation 
tissue was found which indicated that an inflammator\ process had not completelj 
subsided or that a healing stage of acute appendicitis was complicated by recur- 
rence Signs of healed appendicitis were found in about two thirds of the specimens 
and consisted of scar formation in the external laj’ers The histologic examination 
of the nonoccluded portion reiealed pathologic changes m two thirds of the partially 
obliterated appendixes, and m one half of these the mflammatorj changes w'ere 
recent All stages from acute purulent inflammation to the healing stage and 
to terminal fibrosis w'ere present, leading to the conclusion that the atresia is the 
final stage of ulceratne appendicitis in which the epithelial tissue is completelv 
destroyed Author’s Summ\r\ 

Abnormality or the Cerebrum x\xd Leptomexinges Simulyting an Intra- 
cranial Tumor R C Buckiey and E iM DruR-i, Am J Path 5 459, 
1929 

A localized abnormalitY of the right cerebral hemisphere was found after death 
in the brain of an infant suspected during life of having a tumor of the brain 
The lesion, when disclosed, was thought to be an unusual tumor, until the brain 
came to be sectioned Had this lesion been exposed Tt operation, it might easib 
have been mistaken for an enucleable tumor, and had a fragment of one of the 
localized thickenings of the meninges been taken for immediate diagnosis, the tissue 
might well enough haYC been reported as a glioma a.ltiior’s Conclusion 

PATHOLOGIC Histology of Adrexalectomized Cats H E klAcAlAHOX 
and R L Zwe-mer, Am J Path 5 491, 1929 

The gross and microscopic lesions following experimental adrenal insufficiencv 
m cats (average survu'al ten daYs) are described Brieflj, thej consist m fattv 
degeneration of the tubules of the kidnev, hmphoid Inperplasia, moderate colloid 
distention of the th^TOid and Inperplasia of the interstitial cells of the testis The 
significance of these and other observations on experimental adrenal insufficiencv is 
discussed m relation to “lipoid nephrosis,” Ivmphoid hvperplasia and additional 
clinical syndromes ' Authors’ Summary 

Congenital Anomalies of the Liver H E MvcMahox, Am J Path 
5 499, 1929 

Congenital anomalies of the liv'er are relatnelv' infrequent Thev mav involv^e 
the biharv" sjstem, the liver cells or the stroma Several of the more common 
tvpes are described and explained on an embrjologic basis One tj’pe that is 
characterized bv an increase and dilatation of the perioportal bile ducts, accompanied 
b}^ an increase m connective tissue m the portal areas, mav persist throughout life 
Associated wnth this tv'pe of anomalv are the congenital cvsts of the liver occa- 
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sionalh’’ seen at birth and also in later lite !Moreo^er, this anomah, \Mth or 
\vithout cyst formation coinnionh accompanies bilateral congenital cjsts of the 

kidnejs Authors Summvrv 

Carcinoid Tumors of the Appeadix C L Wilmoth, Ann Siirg 90 261, 
1929 

In vieM' of the present knowledge of carcinoid tumors, tliej are to be regarded 
in a similar relation to carcinoma as giant cell tumors are to osteogenic sarcoma 
Emphasis is placed on the benign character of these growths The origin of tlie 
carcinoid cells is explained on the conclusions which ha\e been reached b\ Masson 
and Forbus bj use of the ammomacal siher stains Although the tumors are 
practical!} benign, ne^ertheless the\ ma^ assume malignant characteristics, but 
the author makes no statement regarding the cases which ha^e been reported 

Richvrd a Lif\endvhl 

CoNGExiT\L Mediastin \L CisTs OF G\strogemc vx'd Bronchocenic Origin 

C G Mixter and S FI Clifford, Ann Surg 90 714, 1929 

Congenital mediastinal c^sts occurred in three infants under 3 months of age 
In tw’o, a gastrogemc origin was warranted in that the cists contained t}pical 
gastric mucosa Their size was sufficient to cause displacement and atelectasis ot 
the lung The c}stic fluid was opalescent, iiscid, acid in reaction and had a specific 
graviti of 1010, it was rich m pohmorphonuclear leukocites This fluid differs 
from the oih material in dermoids, which in addition contain cholesterol cristals 
or squamous epithelium The authors attribute these cists to a pmchmg-oft ot 
outbuddings or du erticuli of the foregut w ith entoderm and mesoderm being earned 
dowmward bi the growing lung thus lodging in tlie mediastinum or on the suriace 
of the lung The third case reported is a similarl} located cist but of bronchial 
origin ivliich was covered b} pseudostratified ciliated columnar and loiv cuboidal 
epithelium overl}ing cartilaginous tissue This tipe arises bi a pmchmg-off of 
dll erticuli of entoderm and mesoderm trom tbe foregut m the region ot or from 
the traclieal bud itself The dermoid cists are formed at an earlier period, and 
the teratoma represents a pnmatiie tipe ot cell inclusion 

Richird a Lifiexdihl 

Chronic Fibrous OsTEOMiEi iTis D B Phemister, Ann Surg 90 756 1929 

Circumscribed areas of bone destruction that were filled with soft tissue, in 

eleien cases afforded the opportuniti for thi'; studi In the earliest stages the 

cant} IS filled with sott gransh-brown tissue containing fibroblasts, capillaries 

pol} blasts, old blood pigment and usualh areas ot more or less necrosis The 

surrounding bone tissue ma-i or ma^ not respond b} the iormation of new bone 

From two of the specimens. Staph\'lococcu<t oi/icuj was cultured Trauma could 

not be regarded as an etiologic factor In the author’s opinion, aseptic necrosis 

as the result of anemic infarcts is not sufficient to cause the lesion but possibh 

additional bacterial infection ma^ be adequate to produce it The organism is 

classed in the p\ogemc group and therelorc the t\pical mflammator\ response is 

absent m the c^tologlc picture -r, , t 

® '■ Richvrd a Lir\EXD\nL 

iUssn E PuLMOX \R\ Atei ECTvsis (Coi lapse') Herm \x Hexxei l Arch Int 

Med a 604 1929 

The cases of massne collapse nn\ be due to (1) bronchial obstruction from 
within (foreign bodi endobronchial neoplasm blood clots diphtheric membrane 
etc) (2) mterterence with respirTtor\ nioienients from muscular parahsis' or 
inhibition, faulti posture long continued etc, leading to collapse from occlusion 
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of bronchial lumen b} accumulated secretions, (3) extrabronchial pressure (neo- 
plasm, aneurjsm, enlarged bmph glands) In bronchial occlusion from whatever 
cause the aheolar air is absorbed and pulmonary collapse occurs 

^LTHORS SUMMARV 


The Pathologv of the Pancrl\s in Xondiabltic Persons Shields 
Warren, Arch Int Med 44 663, 1929 

The pancreatic lesions in 156 autopsies on unselected nondiahctic patients arc 
summarized Practicallj anv lesion found in the pancreas of diabetic patients can 
be duplicated in the pancreas of nondiabetic patients, although the frequency of 
occurrence of lesions of the islands is much less m the latter group Interstitial 
pancreatitis occurs too frequenth m nondiabetic patients to be considered a char- 
acteristic lesion of diabetes In main cases, lipomatosis is related to the amount 
of bodj fat It IS impossible from a studj' of the pancreas to diagnose the presence 
or absence of diabetes ' Author’s Summary 


Tlbercllosis or the Aort\ Levland J Adams \rch Int Med 44 711, 
1929 

Thirtv-siN cases ot tuberculosis of the aorta ha\c been reported The case 
cited here is the twentieth reported instance of tuberculosis reaching the aorta 
bi' extension from a tuberculous process outside the aorta In this case the iniolve- 
ment extended to the media, but no rupture occurred ChnicalK, sjphihtic aortitis 
w'as suspected on account of the historj, shortness of breath, pain, pallor and the 
positne Wassermann reaction ' Althor’s Summsrn 

Diencephalic Altonomic Epii eps\ (Choi i stl atom \ or Third Ventricie) 
W Pen field, Arch Xeurol & Psjchiat 22 358, 1929 

A Avoman, aged 41, had been suffering from occipital headaches since an accident 
to her head at the age of 5 When thej A\cre scAere she AAOuld haAc attacks of 
dizziness At the age of 28, during an attack the patient stiffened, fell under 
the table, AA’as unconscious for seAcral hours and apparenth had a convulsion AA'hich 
inA'ohed the arms, legs and neck At the age of 36 she began to shoAV recurring 
seizures The attacks Avould ahAaAS begin bv the patient asking for ice, then 
her face and arms AAouId flush a deep red, respirations AAOuld become sIoaa, tears 
AAOuld roll doAAii the pilloAA', profuse general diaphoresis Avould appear and sain a 
AAould run out of the corner of tlie mouth The eAcs \Aere open and protruding, the 
pupils AAere large and the pulse AAas strong and rapid Gradually the flushing 
AAOuld fade, the pulse AAOuld become AA’eak and sIoav Respirations AA^ere of the 
Chejme-Stokes tApe, and AAhile the patient AAas breathing, goose-flesh aa'OuW shoAA 
on the forearms The attacks AAere usualh folloAA'ed bj shnering Hiccup AA'as 
an annoAing and frequent sjmptom especialh after drinking During some attacks 
the patient was unconscious and incontinent, the duration of the attacks Avas from 
fiAe to tAAche minutes The repeated attacks resembled status epilepticus and 
could for a time be controlled bA sodium bromide Aside from the attacks the 
patient shoAAed a papilledema, diminished hearing bilaterallj, normal visual fields, 
enormously dilated lateral \entricles, absence of air m the third A'entricle and 
disappearance of headaches after turning the head or changing its position The 
diagnosis of tumor of the third Aentncle AAas made, and the tumor Avas to be 
removed, but four hours before the time set for operation the patient died Necropsy 
disclosed a tumor m the nature of a cholesteatoma m the anterosupenor portions 
of the third Aentncle It protruded into the foramen of Alonro and pressed on 
the mesial anterior and superior aspect of the thalamus of each side Histologicalh , 
the optic thalamus AAas practicallj normal cNcept for a small portion Avhere the 
tumor mpmged and caused a recent edema and caAutation Avith the fading-out of 
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cell structure The edematous area extended as far as the anterior commissure 
The convulsions, called autonomic b'l Penfield, vere m his opinion caused bj the 
tumor -which periodically pressed on the optic thalami, causing irritation of some 
centers or conduction path m the thalamus “capable of setting into action the 
ganglia w^hich exert control o\er Aascular apparatus, sweat and tear glands, etc” 

G B Hassin 

Proliferation of the Arachnoid Cell in and Around the Dura Mater 
Thomas M'illiam Brockbank, Arch Neurol & Psjchiat 22 444, 1929 

The presence in tlie dura of small nodular or vesicular outgrow'ths and their 
possible relationship to endothelioma ha\e been studied b\ Brockbank m fiftj-nme 
cases The cases comprised patients of Aarious ages, below 20 to 80, and also 
a Aariety of pathologic conditions such as tumors, meningitis, hydrocephalus, cerebral 
hemorrhage and ele\en apparenth normal persons One gams the impression that 
the growths are proliferated arachnoid cells w'hich form clusters “against” the dura 
and wnthm the dura, and e\en force themselves through the latter The grow'th 
has something to do wnth the increased intracranial pressure, but has little if 
am thing to do with the age, as a matter of fact, it ma}" occur in normal intra- 
cranial conditions, and the groups of the proliferating arachnoid cells maj have 
characteristic whorls such as are found m endotheliomas ^ -n 


Blastomvcotic MEMNGO-ENCEPHALnis IsT\ \N GvsPAR Arch Neurol & 
Psjchiat 22 475, 1929 

Blastomjcosis usually appears as a cutaneous form and -verj seldom as a general- 
ized form In Gaspar’s patient the cerebral meninges and the brain itself were 
imolved — an extremeh rare occurrence The clinical sjmptoms were pain m the 
head and neck, tenderness o^er the occipital region, horizontal and jertical 
mstagmus, slight choking of the disks, some ngiditj of the upper extremities and 
difficultj in w'alkmg As a rule, the temperature was normal The spinal fluid 
showed a marked increase m globulin, 35 cells per cubic millimeter and a pressure 
of 30 mm of mercurj' A ventriculogram was attempted but w’as unsuccessful A 
subtemporal decompression gave a temporarj impro\ement but two months later 
the patient deA'eloped difficultj in speech and convulsions At a second operation 
an encapsulated growth was found o\er the rolandic area It w'as firmlv adherent 
to the dura and w'as 6 5 cm m diameter and 2 cm thick Its internal lajer infiltrated 
the brain tissue and was made up of miliarj abscesses enveloped bj connectne tissue 
Some fibroblasts grew^ among the leukocjtes and w'ere united with giant cells The 
intermediate la^er of the tumor contained numerous necrotic areas surrounded bj 
In aline connectne tissue This was abundant in the external la^er of the tumor m 
which abscesses were absent The microscopic diagnosis was chronic blastomj cotic 
meningitis with formation of a large granulomatous mass The blastom\ces w'ere 
well stained with the method of Le\aditi Howe\er, their presence is not necessar\ 
for differentiation from a tubercle, which the granulomatous mass resembles, it 
differs from a tubercle m the presence of abscesses and in the absence of the 
rampart of round cells around the focus which is common m a tubercle 

G B Hassix* 

The Origin of Oi igodendroglia in Cerebral Tumors Armando Terrvro, 

Arch Neurol & Psjchiat 22 511 1929 

The studj of a pontocerebellar angle tumor, which looked like a neurinoma, 
niacroscopicallj , showed it to be a mixed tumor of glial nature Some areas were 
tjpical of spongioblastoma multitorme, ependjmal cells predominated m some, 
and astrocjtes m others In addition, microglia cells predominated m some areas' 
Intermediarj stages between normal cells and gitter cells could be well followed 
up especialh m areas undergoing degeneration In some areas the microglia cells 
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exhibited the “pseudopodic” appearance which according to Hortega occurs in 
the immature stages of tlie microglia de\elopment For such areas containing 
immature microglia cells, Ferraro would suggest the term microglioma In other 
parts of the tumor oligodendroglia cells predominated, forming clusters, the}' 
were also scattered elsew'here Some show'ed transitional stages in the form 
of astrocytes, a fact w'hich reveals the common origin of these two t}pes of cells 
The oligodendroglia cells w'hicli Ferraro succeeded in staining were also scattered 
among the cells of the spongioblastic type Careful studv of transitional cell 
forms led Ferraro to the conclusion that “oligodendroglia cells are derived from 
a transformation of the secondary spongioblasts,” that is, from the unipolar cell 
He also found areas of spongioblasts coexistent with those of oligodendroglioma 
which in his opinion is a further argument tliat the oligodendroglia cells are 
derived from the spongioblasts P p TTacctx 


The Structerve Chaxges Fori.owixo Cekerkvi Trvlviv E A Linell, 
Arch Neurol &. Psychiat 22 926, 1929 

Linell repeated the experiments of Penficld with aseptic injuries to the brain 
He studied the reactions of the gha produced for the purpose of ascertaining the 
functions ot the various tvpes of the supporting elements of the central nervous 
system Since the work of Cajal and his school as such are recognized macroglia 
ffibrillary and cvtoplasmic astrocytes), microglia (also known as Hortega cells) 
and oligodendroglia (generally' known as gha nuclei) For these experiments a 
series of ten rabbits was used The brain was injured through the insertion of 
an ordinary blunt probe from 1 to 3 cm into the brain tissue or by insertion of a 
glass tube sharpened at the end and drawn out to a sufficient]} fine caliber to 
pass through the burr holes The rabbits were killed bv chloroform at periods 
varying from three davs to two months alter the date of the brain wound Fixa- 
tion was m Cajal’s fonnaldehvde bromide solution, and the staining methods were 
Penfield’s modification of the Hortega’s silver carbonate tcchnic and other methods 
of the Cajal school Reactive signs to the mjurv of the brain mav show on the 
part of both the macroglia and microglia as early as the third day following 
the injury The microglia has mainly a phagocvtic function of scavenging the 
damaged tissue, especiallv the myelin This activity' reaches its maximum within 
about SIX davs after the injury The gradual transformation in so-called gitter 
cells can be followed up The macroglia, however, showed its maximum reaction 
at three weeks, but its function is especially noticeable in late stages when it 
play's the principal role in formation of a brain scar tissue \t the end of two 
months the margin of the w'ounds is represented by a glial feltwork w'hich begins 
at four weeks and a paucitv of recognizable astrocyte cell bodies The glial scar 
formed is the terminal result of the macroglia reaction 

G B Hassix 

Charges ih the Spixal Cord iv A.neviiv Arthur Weil and Charles 
Davison, Arch Neurol & Psvchiat 22 966, 1929 

Weil and Davison studied histologically' the spinal cords in ten cases of pernicious 
anemia, sev'en cases of carcinomas of the stomach with secondary anemias, fourteen 
cases of v'anous tvpes of malignant conditions with secondary' anemias, six cases of 
Hodgkin’s disease with secondary anemia, three cases of Iv mphosarcoma with 
secondary anemia, six cases of tuberculosis with secondary' anemia and four cases 
of leukemias The purpose of the studies was to establish vv’hether the changes 
in so-called subacute combined degeneration of the cord occur only m pernicious 
anemia or also in anemias associated with the foregoing states For the various 
ty'pes of anemia the classification of Morawitz and Denecke was used, and that 
of Henneberg for the various tvpes of changes in the spinal cord In their 
material of seven cases of carcinoma of the stomach, only one showed neurologic 
signs of subacute combined degeneration of the cord, in spite of the presence in 
all of them of achlorhv dria, a high color index and a duration of the disease of 
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from one to lour ^ears Some of the cases of Hodgkin’s disease showed clinical 

signs of subacute combined degeneration of the cord, but histologically one case 

showed a degeneration ot the pjramidal tracts wuth Weil’s hematox>hn stain, 
wdiile in another case there was a slight involvement of Goll’s columns The 

cases of h mphatic and im elocvtic leukemia show'ed no clinical or pathologic 

manifestations Weil and DaMson’s conclusion is that the current opinion that 
all hpes of anemias mav cause subacute combined degeneration of the cord should 
be modified The etiologj' should be limited to hemolytic anemia, especially to 
the progressive pernicious form and, m rare cases, also to hemolytic anemia from 
other causes , for example, that caused b}'- infestation wuth Both loccphaltis lotus 

G B H\ssin 


Ocular Disturb vxces in Epidemic Encephalitis F Kennedy, Arch Ophth 
1 3^6, 1929 


Forcible spasmotic shutting of the e\es mav occur This belongs in the same 
categorj of release phenomena as spasmotic torticollis Ptosis of the ej^elids is 
a frequent sjmptom ot encephalitis and is often found m association with w^eak- 
ness or parahsis ot both external recti Blepharospasm also occurs and is due 
to mvohement ot the third nene or nucleus 

Transient diplopia, usuallj unaccompanied by strabismus is perhaps the most 
frequent single diagnostic feature of the earh stages of encephalitis 

There is apt to be a special hmphocjtic infiltration m tbe region of the 
quadrigeminal plate near or in the oculomotor nuclei This produces the Pannaud 
syndrome (a diminution or loss of conjugate associated movements of the eyeballs 
upward oi downward) These disturbances occur with sudden onset commonK 
in the acute stages of the disease but maj be slowlv progressive in chronic cases 
In the latter there is a widespread neurogliar proliferation and degeneration of 
vascular walls with numerous thrombi and small hemorrhages 

The subepend^mal, peri-aqueductal changes are the cause of the not rare 
appearance ot an Argill Robertson pupil in encephalitis One may also find 
paresis of accommodation which is usually bilateral Nystagmus is almost the 
rule 111 acute encephalitis, both the cerebellar and labyrinthine varieties True 
retrobulbar neuritis is rare , papilledema is not common Optic neuritis occurs 
late 111 the disease and is due to sudden blocking of interventricular drainage bj'- 


meningitic exudate 


Charles Weiss 


Ptelitis, Ureteritis and Castitis C\stic\ J J Joelson, Arch Surg 
18 1570, 1929 

The author reports a case of this interesting lesion of the urmar}'- tract which 
was bilateral and which was associated wuth nephrolithiasis The diagnosis w'as 
made by ureterograms and pjelograms -p ^ 


Traumatic Arthritis Histoi ogic Changes in Haaline Cartilage M N 
Smith-Petersen, Arch Surg 18 1216, 1929 

From a comparison of sections of the sacro-ihac joints in normal persons 
Avith those from patients liaAing a liistorA' of recurring strain in this joint, one 
finds that the hj aline cartilage undergoes a cjcle ot changes begiiming Avith a 
surface fibrosis Avhich later shows a myxedematous degeneration This m turn 
IS imaded bv fibrous tissue replacing the matrix, and, finalhq calcification 

N Enzer 

Intracranial S arcom atosis or Leptomeningeal Origin Percia'al B ailea 
Arch Surg 18 1359, 1929 

The reviewer may perhaps be excused lor a little more than ordinari 
enthusiasm over this article It is a scholarly reAicAV which embraces the iiwesti- 
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gations concerning the embr}olog\' of the meninges and the origin of a senes 
of rather rare tumors Bailey points out that a great deal of the evidence 
points to the leptomeninges as having a neuro-epidermal origin Nevertheless, 
the fact that there are tumors having a hbroblastic structure makes their histo- 
genetic classification somewhat difficult, and he warns against a too schematic 
consideration of these structures The adiisability of the use of the term sar- 
coma may be m question, but the fact that thej do diffei from other intracranial 
tumors of neuro-epidermal origin supports the use of this term, especiallj from 
a descriptive standpoint The first group he described consisted ot seieral peri- 
theliomas These tumors charactensticalK spread o\er the meninges to form 
a so-called sarcomatosis or eiidothehomatosis, and all ot them ha\e occurred in 
adults after the age of 30 On the other hand, a similarh iinading tumor of 
nerve tissue origin almost alua 3 s occurs in children, and these are composed 
of a peculiar tipe of cell from which Bailei and Cushing ha\c called these 
tumors medulloblastomas The microscopic appearance of these tumors is char- 
acteristic from seieral standpoints first, the characteiistic pernascular laier 
of cells, and the fact that these cells form a reticulum Ihe tumor grows in 
these pernascular arrangements, and mav arise spontancousK from seieral foci 
In Its advancement it leaies a shell of sclerotic brain tissue between the islands 
and intervascular characteristic areas of necrosis occur, which is diftcrent from 
the small cell medulloblastoma He described a similar tumor which prolnbh 
took origin from the leptomeninges and encroached on the brain tissue without 
invading it Of a group of perithelial sarcomas he describes two in which the 
cells are more nearlv spherical, and which also show a similar characteristic 
reticulum jMitotic figures here are numerous, and the tumor is more malignant 
Fibroblastomas are included for consideration, and in these there is a dense, 
spindle cell structure A.n aheolar sarcoma is described m which the reticulum 
is of especial importance, and a distinguishing feature between the medullo- 
blastomas and neuro-epithehomas as opposed to sarcomas is the fact that the 
nuclei of the reticulum cells are particularh prominent in the former In dis- 
cussing the tumors which ha^e melanotic cells in them, he points out that this 
might be strong eeidence of a neuro-epidermal origin, but at the same time a 
dopa reaction has not been obtained from them The article is extremeh well 
illustrated, and an abstract could hardh do it justice The stud\ of these rare 
tumors is mainh interesting from the standpoint ot theoretical patholog\. but 
ne\ertheless mav be useful m the stud% of the emb^^olog^ of the leptomeninges 

N En/ir 

Elastic Tissue Mimngial Fitrobi astomas So-C\iiti) Dlr\l Endo- 
theliomas W P Van Wagfnfx, Arch Surg 18 1621 1929 

This article is illustrated w'lth sections from a tumor of a fairh dense cellular 
structure, in wdnch elastic tissue fibrils were demonstrated These fibrils were 
found some distance from the dura, and from their abundance the author feels 
that the}'^ were not derived from the stroma The}^ were closeh related to the 
tumor cells Also, he obserAed that fibroglia fibrils were fused together into 
elastic tissue fibrils He agrees with Penfield in the termInolog^ of meningeal 
fibroblastoma as opposed to endothelioma r 

Branchial Apparatus O R H\ndm-\\ and G I ight. Arch Surg 19 410, 
1929 

This IS an eNtensive review' of the historj, anatomi and embnologi of the 
branchial areas, and an analysis of casts and fistulas, with a difterential diagnosis 
and a description of the pathologic process A table of si\ta-one cases selected 
from the literature is included The authors feel that these anomalies are due 
to ectodermal and entodermal epithelial inclusions There is a tendenca to familial 
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occurrence transmission being through the maternal side The\ offer a simple 
classification ot branchial cleft epidermoid cjsts and branchial cleft mucous cjsts 

N En'zer 


Lymphatic Dr.\inage from the Peritoneal Camty in the Dog G M 
Higgins and A S Grahaai Arch Surg 19 453, 1929 

The autliors used a method ot graphite injection into the peritoneal caMtj, 
and studied the hmphatics m the upper peritoneal areas and on the surface of 
the diaphragm From their obser\ations the\ conclude that the remo\al of 
graphite in the dog is largeK through the diaphragmatic hmphatics and the 
s,ternal branches The pigment appears in the sternal h mphatic channels long 
before it does in the thoracic duct Thej do not feel that the thoracic duct plais 
an important part in h mphatic drainage ot the peritoneal canty The infected 
pigment appears in the hnipli nodes at the upper portion of the chest Mali reia- 
tneh earh and is both intracellular and hiiig free, whereas in the thoracic duct 
when it does appear, it is nearh alwajs extracellular From an hour to an hour 
and a half elapsed before the graphite was found in the thoracic duct, whereas 
it appeared \er} earh m the sternal hmph channels The cells in the thoracic 
duct which did contain graphite were similar to the cells found in the peritoneal 

X Fnzer 


Primara Carcinoma of the Fallopian Tlbe L R Wharton and F H 

Krock Arch Surg 19 S4S, 1929 

The authors claim that there are about 230 cases of this lesion on record and 
the} now present a reAiew ot 14 The relationship of salpingitis is commented on 
It probabh does not bear an important etiologic relationship to the onset of nialig- 
nancA, and it is difficult sometimes to determine \Ahether the inflammatorA reaction 
found at the time of operation is primarA or secondary to the tumor growth 
The dissemination ot the tumor depends large!} on whether or not the fimbriated 
end AAill be closed It it is not, the tumor is earh implanted into the peritoneum 
The tumor arises in the mucous membrane, and nia} giAe rise to a papillar} or 
aheolar growth or combinations of both ot these In some instances one finds 
a papillar} Inperplasia ot the tube iii AAhich the cells do not appear to be malignant, 
and }et the structure is that of a mahgnanc} Finalh, these papillae maA show' 
malignant change The growth is usual!} inward tOAAard the lumen of the tube, 
and finalh the mass fills and distends the tube before imasion of the muscularis 
occurs Often bilateral metastases occur earh and are widespread 

N Fnzer 

Leukoplakia of the Renal Pela is A A Kutzaiann, Arch Surg 19 S/I, 
1929 

Including the authors case sixtA-seAen cases ot this lesion of the renal pehis are 
on record This article includes a tabular summar} The etiologA is unknoAvn, 
and IS most frequent!} discoA ered after the kidncA has been remoA ed for some other 
lesion, especialh infections, or stone One of the important phases of the stud} 
ot this condition is its relationship to malignancies ot the renal pehis, and of the 
sixt} -seA en cases 1 1 9 per cent contained carcinomas, seA en of aa hich a\ ere squamous 
cell The appearance ot the leukoplakia in the renal pehis is apparentl} not 
different from leukoplakic patches elseiAhere The lesions present the characteristic 
laAers of squamous epithelium except that cornification is not completel} deA eloped 
SeAeral Aariations m degree ot differentiation are recognized The most likelv 
theor} accounting for this condition is that of metaplasia under the influence of 
some chronic irritation It is most common in the fourth decade does not gue 
am characteristic clinical signs, and occurs as trequenth in the right or the left 
kidneA, and in both sexes 

X Fnzer 
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Gross and Microscopic Structurl or the Thyroid Gland in Man W F 
Rienhofe, Jr , Arch Surg 19 986, 1929 

This IS a most interesting studj of the anatonn of the tinroicl gland Tlie 
method used was the studj' of large pieces of the gland in na\ plate reconstruction 
and b} maceration and microdissection A length} description is gucn of the 
technic The observations that Rienhoff obtained point to there being definite 
independence of the thyroid acini, that they do not merge into others, that there 
IS no true lobulation of the thyroid gland and that the acini ^ar} m size under 
normal conditions and still more in Inperplastic states There is marked Nariation 
in the architecture of the gland from field to field, as demonstrated in his illustra- 
tions The article is cNtremel} difficult to abstract, and must be read to appreciate 
the nature of the vork and the eNtent to which it was carried The interesting 
outcome of this work is the fact that there was no demonstration in aii} of his 
sections or plates ot fetal rests as described b} Wolfler Enzer 

Chronic Copper Poisoning Cnril J Polson, Brit J ENper Path 10 241, 1929 

Experiments are reported wdiich are considered to be a fair repetition of the 
experiments of ]\Iallor}, Parker and N\e, m which the\ bclie\e that the} had 
produced an accumulation of iron-free pigment in tlic luer and cirrhosis of the 
organ, following administration of copper acetate ThL\ considered this pigment 
allied to hemofuscin Poison finds, how’e\er, that copper acetate fails to produce 
a higher incidence of pigment cirrhosis in the Iner than is found in normal 
controls w'hen all of the rabbits are fed on cabbage, oats, bran and thirds 
How'eier, in a series of control rabbits fed on a diet containing mangel-w iirzels 
and turnips there is an accumulation of “hemofuscin” m the Iners of 87 5 per 
cent of the rabbits j p,,„erson 


Infllence or Local AIetabolic Procfssis on thl Rntcxni and RicrxERAXivn 
Phenomena of Inflammation E Lfdpoid, Beitr z path Anat u z allg 
Path 81 45, 1928 

In the newer conceptions of tlie nature of inflammation, plnsiologic and 
chemical factors receive greater attention than the causatne and teleologic phe- 
nomena emphasized m the older view^s of the process Leupold studied experi- 
mentally the effects of chemicals on the reparati\e and regenerative reactions 
in inflammation The chemicals the effects of wdnch were to be studied w'ere 
dropped several times daily into small incisions made into the skin of wdnte mice 
After two or three days, when the wound had closed, the chemicals w'ere injected 
m 0 5 cc amounts into the skin about the healing wound The tissues were 
examined microscopicallv at varying intervals during from three to ten days 
after the incision w^as made The substances used w'ere such as might be con- 
ceived to take part in the local normal metabolism proteins (albumin, globulin, 
casein), peptone, ammo-acids, urea and ammonium carbamate, fats and their 
derivatives, as olive and linseed oil, soaps, glycerin, fatt} acids, the carbohydrates, 
gl} cogen and dextrose, salts (sodium chloride, carbonate and bicarbonate, 
potassium chloride, magnesium phosphate, sodium and potassium phosphate) 
These substances were used in varying dilutions of from 1 to 0 0001 per cent 
The mineral salts, through their ph}sicochemical properties in tlie presence of 
living tissues, more especially through their buffer action and their effect on the 
H-ion concentration, act as stimuli to cell and tissue proliferation The organic 
substances of large molecular structure, namely, the proteins, fats and carbo- 
h}drates, through such effects as they ma} have on H-ion concentration, surface 
tension and nutrition of the living cells, also cause increased cell proliferation 
and more rapid regeneration Such influence in the case of the proteins is 
dependent on optimum phvsicochemical conditions brought about bv' the salts 
The oils used caused increased proliferation of epithelium and of lymphatic 
endothelium, even m the absence of anv salt action 0 ^ Schultz 
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Regressive Changes in Normal Costal Cartilage R Bohmig, Beitr z path 
Anat u z allg Path 81 172, 1528 

Bohmig reports the results of a gross and microscopic studj of costal 
cartilages obtained from the necropsy service of Schmorl’s institute The age 
ranged from less than 1 to more than 80 years The gross examination was 
based on 484 cases, the microscopic on 301 For microscopic studj", the first, 
third, fifth and se\enth costal cartilages were taken The study w'as limited to 
regressive, or perhaps degenerate e changes, wduch may be considered to fall 
within the range of normal alterations, inflammatory and neoplastic reactions 
being excluded Beginning at puberty there occurs a progressive relative increase 
in ground substance, at the cost of the cellular elements A decrease in the 
number of penetrating blood lessels begins in childhood and is due to local 
nutritional degeneratne changes in the perivascular connective tissue Loss of 
vascularitj is associated with asbestos-like fibrillation of the ground substance 
and wnth the formation of clefthke spaces m the latter The fibrillation occurs 
about the blood vessels, the fibrils being arranged at right angles to the latter, 
and in the subperichondrial grow'th zone iSIedullary spaces, traversed by a mesh- 
w'ork of fibrils, are formed w'lthin the substance of the cartilage, the fibrils 
are the collagengus fibrils of the original ground substance True ossification 
w'as noted more frequently than simple calcification Except in the first rib, 
ossification occurs irregularly within the cartilage, and begins in the areas of 
fibrillation and medullarj space formation, usualh with the formation first of a 
fatty marrow' The formation of bone is secondary to the formation of the fatty 
marrow The perichondrium takes no part in bone formation Subperichondrial 
proliferation of cartilage cells was seen at all ages Bohmig considers the 
changes noted by him as primarily degenerative and dependent on nutritional 
changes brought about bi the normal disappearance of blood vessels with age 
The primarj' degenerative changes about the blood \essels are regularlj followed 
by regenerative changes, such as formation of fibrils, fibrillated marrow and 
bone The latter changes the author considers cataplastic in nature 

O T Schultz 

Maldevelopmi NT OF Urogenital Tract C vax Gelderen, Beitr z path Anat 
u z allg Path 81 213, 1928 

The author reports brief!}' two examples of urogenital malformation The 
first, in a woman aged 23, consisted of absence of the right kidney and ureter, 
a symmetrically bicornate duplex uterus, an incompletely septate vagina and 
persistence of the left inferior vena cava In the second case, that of a girl aged 17 
years, the left kidney and ureter w’ere absent, the uterus w'as bicornate and 
duplex and the vagina w'as subduided by a complete septum 

O T Schultz 

Adenoma, Pseudo-Adenoaia, and jMastoma of IMammara Gland P Prym, 
Beitr z path Anat u z allg Path 81 221, 1928 

By means of detailed descriptions of selected cases, richly illustrated with 
pictures m the text, Prym attempts to elucidate the differences betw'een true 
adenomas of the female breast and areas of nonblastomatous hyperplasia Such 
areas occur as nodules of variable size and are fairly Avell circumscribed in the 
gross, but are not encapsulated or readily shelled out, as are the adenomas 
Such pseudo-adenomas arise as localized areas of hyperplasia in normally differen- 
tiated mammary tissue, probably as the result of hormonal stimuli Evidences 
of their nonblastomatous character are their closer relation to the surrounding 
tissue, the relationship of their duct svstem to that of adjacent tissue and more 
marked reactive changes in their blood vessels The most important differential 
point is the presence within the pseudo-adenoma of adipose tissue, which 
according to Prym, never occurs m the true adenoma unless secondarily drawn 
into the nodule at the periphery Pseudo-adenomas may show' the same regressive 
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changes as those present in tlie breast from which they come The small non- 
encapsulatecl nodules, so frequently seen m the mammar> gland, and which are 
usually described as adenomas and presented as evidence that the adenoma may 
arise from normal completely differentiated mammar\ tissue, are not true 
adenomas but pseudo-adenomas The true adenomas maj" he arranged m a series 
w'hich includes at one extreme tumors with activelv proliferating ducts, acini 
and lobules, and at the other extreme complete!} differentiated tissue with a 
lobular arrangement, w’hich tissue closelv simulates that of the mammary gland 
Prvm terms such complete!} differentiated adenomas mastomas, but emphasises 
that he applies the term mastoma to circumscribed tumors and not to the diffuse 
adenomatous proliferation of the entire gland, as was done by Schminke The 
mtracanalicular fibro-adenoma, for which Pr}m prefers the descriptive name 
Spaltenadenom or fissure adenoma, also shows the same gradation of changes 
from active proliferation to complete differentiation Prym considers it important 
from both the clinical and the statistical point of -view' to distinguish between 
adenoma and pseudo-adenoma q ^ Schultz 


Quantitative axd Quaiitatim Morphoiogic Riactioxs oi the Suprarexai 
Glands or the Guine\-Pig to Cirtain Stimllaxts R Kojima, Beitr 
z path Anat u / allg Path 81 264, 1928 

In order to evaluate the changes caused b\ amanita toxin m the suprarenal 
glands of the guinea-pig, Kojima studied these glands in normal and starved 
animals and in a small number of animals subjected to ether narcosis and to 
the injection of gelatin solution into the abdominal wall He paid particular 
attention to the size of the organs in relation to the bod} weight, to the relative 
proportions of medulla and cortex, to the relatne thickness of the la}ers of the 
cortex, and to the microchemical reactions of the cells The left suprarenal 
gland IS normally larger than the right, and the relation of the total weight 
of the organs to the total bodv w'eight is as 1 to 5,405 In star\ed animals the 
w'eight IS absolutely and relative!} increased the relation to the bod} weight 
being at 1 to 2,607 In the star\ed animal the zona glomcrulosa is decreased 
in thickness, the zona reticularis increased The capillar} endothelium of the 
normal cortex contains yellow'ish pigment this is increased in pregnant and in 
starved animals ^luch iron-containing p'gment is picsent m the parcnch}mal 
cells of the cortex, especially those of the zona reticularis , this is greatly 
increased in starving animals Neutral fat is present normalh in the zona 
glomcrulosa and the zona reticularis Anisotropic hpoid material is not normall} 
present in the cells of the zona glomcrulosa and zona reticularis, but is present 
m large amount m the middle portion of the zona fasiculans Anisotropic lipoids 
are decreased in the suprarenal glands of star\ed animals isotropic lipoids mav 
be either increased or decreased In normal pregnant animals the quantitati\e 
relationships of the lipoids are identical w'lth those of normal animals Nuclear 
fragmentation and nuclear division occur normallv in the zona glomcrulosa and 
m the outer portion of the zona fasiculans In starvation, degenerative changes 
are noted m the cortical cells, and the cortex is hyperemic The cells of the 
medulla of starved animals contain h} aline droplets the chromaffin content is 
not altered in starvation In the small series of animals subjected to damage 
bv ether or injection of gelatin, the cortex was increased m thickness after from 
three to six da}s, the increase being chiefly of the zona reticularis Brownish 
pigment was greatly increased in amount in the endothelial cells and in the cells 


of the zona reticularis 


O T Schultz 


Histology of Venereal Granulojia W Fischfr and K von Gusmar, Beitr 
z path Anat u z allg Path 81 309, 1928-1929 

The authors give a condensed summary of the pathologic histologv of v^enereal 
granuloma, based on a stud} of material from fifty-two cases iMost charac- 
teristic IS the parallel course of the numerous nevv'ly formed blood v^essels 
perpendicular to the floor of the ulcer The latter is covered b} a Ia}er of fibrin 
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•which contains leukocytes Each vessel is surrounded hy a thick mantel of 
young cells The predominating cell tjpe is the plasma cell Lymphocytes, poly- 
morphonuclear leukocytes, eosinophil leukocytes and mast cells also occur, but 
are much less numerous than the plasma cells In the granulation tissue are 
large mononuclear histiocytes which contain the specific organism , these cells 
show various degenerative changes The authors consider the histologic obser- 
vations characteristic enough to permit making the specific diagnosis, but believe 
that the diagnosis must rest on the whole microscopic picture rather than on any' 
single element They emphasixe the proliferative reaction of the epithelium at 
the margin of the ulcer, this is often so marked and atypical as to suggest 
epithelioma The specific relation of the organism and its biologic characters 
are briefly' discussed q -p Schultz 


ExPFRIMI NTAL StUD\ OF Till InTCRSTITIAL CfLI S OF THl TfSTIS E J KraUS, 

Beitr z path '\nat u z allg Path 81 323, 1928 


Kraus presents the results of work done five years previous to its present 
publication In the interval, much similar experimentation has been published 
The work consists of a histologic study' of the testis of the cat, with especial 
attention to the interstitial cells, after a variety of experimental procedures 
The latter included roentgen irradiation, transposition of the testis into the 
peritoneal cavity, transplantation into the lower abdominal wall, successive partial 
resections of the testis and ligation of the vas or epididymis, these various pro- 
cedures being followed m some animals bv roentgen irradiation The work 
was done on young, sexually immature animals, and on older, sexually mature 
ones In young animals, the various procedures caused a decrease of both tubular 
elements and interstitial cells When such animals reached sexual maturity, pro- 
vided the germinal cells of the tubules were not completely destroyed, the interstitial 
cells increased in number at this time In older animals, the procedures caused 
relative and absolute increase in the number of interstitial cells, which became 
most marked after the degenerative changes m the tubular epithelium had passed 
their maximum, and at a time when proliferation of the most undifferentiated 
tubular cells was most active Kraus compares the appearances at this stage 
with those which precede a period of sexual activity in the species of animals 
characterized by' intermittent periods of sexual activity separated by long inactive 
interv'als Ligation of the vas or epididy'inis did not cause an increase in the 
number of interstitial cells Reduction of the amount of testicular tissue, by removal 
of one testis or successive resections, following the various procedures, increased 
the degree of interstitial cell hypertrophy and hvperplasia In all the experiments, 
an essential for proliferation of the interstitial cells was the persistence of viable, 
undifferentiated germinal cells within the tubules From his own work and that 
previously published, Kraus concludes that the interstitial tissue is not an endocrine 
organ in the sense of Steinach and v'arious other writers , it is not the “organ of 
manhood,” on whose normal functioning the development of the normal secondary 
sexual characteristics depends A resorptive function is also denied The primary' 
function of the interstitial tissue is trophic, the furnishing of necessary specific 
substances to the germinal epithelium The transfer of such substances is not a 
direct one, as has been postulated by some, but occurs by way of the local circula- 
tion In addition to its trophic function, the interstitial tissue also has internal 


secretory activity, but only m relation to spermatogenesis In its endocrine activity 
the tissue is probably correlated in function with the hy'pophysis or midbram The 
other endocrine organs showed no characteristic changes in the animals studied 


by Kraus 


O T Schultz 


Effect of Roentgex Irradivtion ox Reticulo-Endotheli \l Pfiagocvtosis 
Mvria Schw'ienhorst, Beitr z path Anat u z allg Path 81 375, 1928 

The effect of roentgen irradiation on the phagocvtic activity of the reticulo- 
endothelial system of the spleen liver and lung was studied m white rats The 
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animals were subjected to \arjing doses of filtered or unfiltered roentgen ra^s, 
the details of the roentgen technic are not gnen Irradiation was followed b\ 
the injection into the femoral \ein of a suspension of staphj lococci heated to 60 C 
for one hour The injection followed the irradiation immediateh or at mter\als 
of three and six hours, and one, two and three dajs The animals were killed 
for examination immediateh after the injection, or at inter\als of fi\e, fifteen and 
forty minutes, tw'o and three hours, and one, tw’o and three dajs In one series 
of experiments injection of the bacteria preceded the irradiation In control 
animals, the sinus endothelium of the spleen, the Kupfer and endothelial cells 
of the liver, and the septal cells of the lung, as well as the poKmorphonuclear 
Ieukoc 3 tes throughout the body exhibited active phagocjtosis of the injected cocci, 
which disappeared rapidly from the blood stream In injections made up to three 
hours after radiation, no definite effect on phagocjtosis could be detected, although 
morphologic cellular changes were alrcadj e\ident The earliest change noted 
occurred in the spleen and consisted of pjknosis and fragmentation of the Ijnipho- 
cytes At three hours the Ijmphoid follicles of the spleen w'ere decreased in size 
and the reticulo-endothehal cells of the organs examined were swollen At six 
hours the capillaries throughout the bodj' were filled with leukocjtes in a state 
of active phagocytosis When the injection was made at inter\als longer than 
SIX hours after irradiation the degree of cellular damage w’as greater, phagocvtosis 
w'as much less marked, and cocci remained in the blood stream for much longer 
periods than in controls Animals allowed to live after roentgenization and 


injection of organisms did not Ine as long as controls subjected to bacterial injection 
alone In the former, clumps of nonphagocytosed cocci could be seen in the 
capillaries The author concludes from her experiments that irradiation damages 
the cells of the reticulo-endothehal sj stem and decreases or destroj s their phagocj tic 
activity There was no evidence of increased formation of agglutinins or bacterio- 
hsins, as has been claimed bj" some writers An apparent slight stimulating effect 
of the roentgen rajs occurs at the six hour period, when leukocjtosis is at its 
height The temporarj, slightly increased antibacterial actnitj of the bodj' tissues 
and fluids at this stage is due to the leukocjdosis and to the liberation of pre- 
formed antibacterial substances from cells injured bj' the rays The beneficial 
clinical effect which maj follow irradiation of a localized area of inflammation 
IS due to the same factors 


Experimentai ActjTE Peptic Ulcer T Buchxer, P Siebert and P J 
Mollot, Beitr z path Anat u z allg Path 81 391, 1928 

The generallj accepted view' that the acute peptic ulcer is the result of diges- 
tion of areas of gastric tissue w'hich have been killed bj infarction, the latter 
being due to disease or spasm of the blood vessels or to spasm of the gastric or 
duodenal muscle w'all, has been opposed by Aschoff He has maintained that the 
histologj of the acute gastric or duodenal ulcer, as seen m the human being, is 
not that of tissue which has been infarcted and has died and then undergone 
digestion He claimed that it is living tissue which is acted on bj the gastric juice 
and that the reaction is an acute inflammatory one The harmful action of the 
gastric juice is not necessarily due to abnormal composition of the fluid, but to dis- 
turbance of what Aschoff has termed the normal correlation between gastric juice 
and gastric wall This correlation may be disturbed not only bj' changes in the 
gastric juice, but also bj' changes in the gastric vv'all other than infarction or spasm 
The present w'ork, from Aschoff’s institute, deals with the experimental production 
of acute ulcers in the stomach of the rat bj' means of histamine, the latter being 
an agent which disturbs the normal gastric juice-gastric wall correlation by 
leading to the formation of an increased amount of gastric juice of increased 
aciditj' The hypersecretorj' action of histamine is held to be due to an action 
directly on the secretorj' cells In a senes of acute experiments, rats that had 
been starved for twentv-four hours receiv'ed one or tw'o subcutaneous injections 
of histamine in a dosage of 0 06 Gm per hundred grams of bodj w eight Acute 



ABSTRACTS FROM CLRREXl LITERATURE 


929 


ulcers ^^ere found in 33 per cent oi the animals as compared with 6 per cent in 
animals that did not recene histamine In anotlier series a hunger daj durmg 
which the animals receued one or two injections of histamine was alternated wnth 
a daj during which the animal was allowed to eat the duration ot the experiment 
being se\enteen dajs In this series acute ulcers were found m 80 per cent of 
the animals recemng two daih injections of histamine in 60 per cent oi tliose 
recemng a single daih injection and in 40 per cent oi those mereh subjected to 
stanation eierj alternate daj. The ulcers were most often multiple and occurred 
onh m the pro\ entriculus, that portion oi the stomach deioid ot secreting cells 
and lined b> squamous epithelium This portion of the rat s stomach termed the 
work portion m contradistinction to the secreting portion is likeped to the antral 
portion of the human stomach witli its alkaline secretion The histologic changes 
were those of necrosis brought about b\ the caustic action of the gastric juice 
ana acute inflammation The authors insist that the lesions could not liaie arisen 
as the result of infarction Action of histamine on the b'ood vessels the gastric 
musculature or the legetatue nemous si stem is excluded bi the authors 

O T SCHLLTZ 


Vascllar Obser\ vtions IV Lcpls Vllgxris S Bettmwv, Beitr z Kim 
a Tuberk 72 208 1929 


Capillaries m the margins oi lupus pla\ a conspicuous role in the healing 
process This fact is well illustrated bi capillari photographi on the In mg This 
ti^pe of obseri'ation aids m establishing tlie diagnosis and in assaung the value 


of therapeutic measures 


Max Pixxer 


F\t\l Hemorrhage from \ Traction Diverticliem of the Esophagus 
and Perfor-lTEd Bronches I Heine, Deutsche nied Wchnschr 55*1135 
1929 


A Chinaman aged 35, died after repeated massne hemorrhages apparenth 
from the lungs At postmortem CNamination a cantj m a mass oi tuberculous 
tracheobronchial hmph nodes was found opening into a traction dnerticulum of 
the esophagus and into the left mam bronchus just below* the bifurcation of the 
trachea A bronchial arterj was eroded with massne hemorrhage into the lungs 
and bowel (See the report b} E O Latimer and J D Willems Chicken-Bone 
Perforation of the Esophagus A\ith Bacterial Erosion of the Left Bronchial Arterj 


Arch Path 6 426 [Sept] 1928) 


Paul J Breslich 


Lipoid Nephrosis O Diebold, Deutsche med Wchnschr 55 1550, 1929 


The urine of a girl, aged 24 who died of cardiac decompensation was found 
to contain globules of fat, large amounts of albumin and hjalme and granular 
casts In the blood there w ere 390 mg of cholesterol and 47 6 mg of nonprotein 
nitrogen per hundred cubic centimeters The serum albumin was decreased while 
the globulin was increased The blood pressure was 150 sjstohc and 95 diastoha 
At postmortem examination the kidneAS each weighed about 300 Gm, and the 
capsules stripped easih from a smooth jellow surface On surfaces made b> 
cutting the kidneis the cortex was widened and tlie tissue was jellowash graj* 
with a cloudj swelling There were no marked changes of the medulla Histo- 
logicalh, there were large amounts of hpoid substance m fine droplets m the 
cells limng the tubules m tlie cortex of the kidnej and deposits ot fat m the 
glomeruli AAhich were otherwise unchanged A marked increase of fat was also 


noted in the cells of the Iner suprarenal glands hjpophjsis and miocardium 
and m the oiarj The author belieies that the changes m the kidnej m lipoid 
nephrosis are onh part of a generalized disturbance of fat metabolism which 


imohes all tissues 


P AE'L J Breslich 
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E\perime\t^i Studies of the Reaction or the Lymphatic Apparatus of 
THE Spleen During Hunger, Hemorrhage and Infection H Groll, 
Verhandl d deutsch path Gesellsch 24 10, 1929 

The experiments permitted of the following deductions Extirpation of the 
lower pole of the spleen produced no histologic alteration in the remainder of the 
organ Hypertrophy of the splenic follicles occurred one day after infection of 
the body After hemorrhage, there was a marked proliferation and development 
of the ijmph nodes The spleen possesses definite lymph centers which are not 
reaction centers, but epithelioid centers which are apparently degenerated Ijmph 

centers George Rukstixat 


An Unusual Granuloma of the Nose, Throat and Mouth E J Kraus, 
Verhandl d deutsch path Gesellsch 24 43, 1929 


The disease was noted in a blacksmith, aged 60, a horseshoer, aged 30, and a 
tobacco packer, aged 33 Grossh, the lesion was thickened, had a sloping edge 
and a granulated, speckled, grayish-jellow' floor and resulted in death of the host 
in from fii'e and one-half to tw'ent} -three months Histologicallj, the lesion was 
composed of granulation tissue, small epithelioid cells, giant cells and round and 
plasma cells Bacteriologicall}^ no specific organism was demonstrable Death 
was due to hemorrhage from the necrotic granuloma George Rukstixat 


Spontvneous F\t Gr I LOMA A J Abrikossoi r, Verhandl d deutsch path 
Gesellsch 24 57, 1929 

Localized necroses in the subcutaneous fat are recorded m death from practically 
all causes The author recognizes four tjpes that occurring after the subcutaneous 
injection of oih medicaments, a traumatic tjpe, a type occurring at the periphery 
of inflammator\ processes, and a spontaneous fat granuloma due to ischemia 
Various things may occur in these granulomas They may become conglomerate 
forming tubercle-like structures and then undergo fibrous transformation At 
times thej change into serous cjsts or masses of scar tissue Some become partiallj 
calcified and have fibrous borders while others become totallj calcified 

George Rukstinat 


The Reaction in the Neighborhood or Malignant Growths W Fischer, 
Verhandl d deutsch path Gesellsch 24 263, 1929 


Fischer concludes that there is nothing specific in the inflammatory reaction 
surrounding malignant growths Rukstinat 


Throaibopenic Purpura Olga Bakow'a, Virchow-s Arch f path Anat 
268 606, 1928 

From the anatomic study of two cases, tlie author concludes that essential 
thrombopenia is not purelj" a lesion of megakaryocytes but one affecting the entire 
blood-forming and blood vascular systems Essential thrombopenia and aleukia 
hemorrhagica are related conditions A megakarj otoxicosis exists in both condi- 
tions but AMth the remaining prnnitn^e cells of the bone-marrow' also affected 

V C Jacobsen 

The Healing of Incised Wounds of the Skin in Fish Rudolf Harabath, 
Virchows Arch f path Anat 268 794, 1928 

This IS an experimental studj' of the healing of incised Avounds of fish, Cobttis 
fossilts, Tni*fa fat to and Anguilla viilgans being used in the iiiAestigation The time 
interAals AAere from thirty minutes to six months It was found that epithelial 
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repair of skin \\ounds occurs more quicklj than m \\ arm-blooded animals but 
with a delaj, ho\\e\er, in the formation of the “cell knobs” The basal laier of 
the wound consists ot fibrin The defect in the cutis becomes filled with new 
cicatricial tissue, the subcutaneous and interstitial connectne tissues participating 
Mitosis in epithelial or connective tissue cells w’as not obser\ed Fish are insensitne 
to incised wounds A simple incised wound or an incised wound with loss of 
substance shows a tendenc\ to infection either with fungus spores or with bacteria 

V C J\COBSE\ 

Crossed Emboi ism i\' Persistent Foremen* 0\ ai e A Winkelb^uer and 
K Urban', Mien khn Wchnschr 42 1072, 1929 

If pulmonary embolism occurs m the presence of an open foramen o\ale, an 
o\erflow into the arterial sjstem usualh takes place at the same time In such 
cases the left brachial artery and the anonMna are invoked with special frequencv 
Even small thrombi that ordinarilv would cause comparativ elv slight svmptoms 
on the part ot the lungs mav call forth m that wav severe manifestations, partic- 
ulark on the part of the brain Althors’ Suvimvry 

Pathologic Chemistry and Physics 

Lipid Stddies in Xanthoma. U J Wile, H C Eckstein and A C Clrti‘=, 
Arch Dermat & Svph 20 -^89, 1929 

Chemical analvsis of additional Nanthomatous tumors confirmed the previouslv 
reported results that onk from 1 5 to 2 per cent of the total lipid content of these 
tumors IS cholesterol The case of a diabetic patient in whom xanthomatous lesions 
appeared and disappeared bv manipulations of the diet is described In addition, 
xanthomatous lesions occurring vv ith sv mmetrical distribution m sisters are reported 

Frank M Cochems 

Renal Inslfucienca with Bence-Jones Proteinlriv Edwin G Baxxick 
and Carl H Greene Arch Int Med 44 486, 1929 

The urine should be CNamined for Bence-Jones protein in all patients with 
renal msufficiencv and when marked proteinuria CNists, especiallv when associated 
with anemia If this is done main cases of Bence-Jones proteinuria now overlooked 
mav be recognized 

The Effect of Cathode Ravs on the Proteins of Serlm Lillian E 
Baker and Robert B Corev, J Exper Med 50 439 1929 

The effects of cathode ra 3 S on the proteins of serum appear to be denaturation 
of a large proportion of the albumin and globulin with the formation of products 
that are soluble at the pn of the serum, the production of a tough and exceedmglv 
insoluble substance on the window of the cell where most of the absorption of 
electrons occurs, a slight hv^drolvtic cleavage of the protein molecule producing 
a small quantitv of products having properties so near to those of the protein that 
thej are precipitated bv trichloracetic acid but are not removed bv coagulation at 
the iso-electnc point, the production of a small amount of h 3 drolvtic products not 
precipitated b 3 trichloracetic acid , and the formation of a small amount of ammonia, 
part of which at least is derived from the urea m the serum It is interesting 
to note that these changes are such as would bring about exactlv those effects 
on fibroblasts which were observed when cultures were grown in serum which 
had been subjected to cathode ra 3 irradiation The proteins of serum have a 
retarding effect on the growth of fibroblasts One might therefore expect their 
removal b 3 denaturation and coagulation to result in the shghth larger growth 
which was observed The production of SH groups in the denatured protein 
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molecule uould also tend to haxe a beneficial effect, as lias been observed in 
experiments with denatured albumin A concentration of protein split products 
equal to that m the irradiated serums has been obscr\ed to produce cells of 
characteristic appearance, full of cjtoplasmic granulations and possessing long, 
actne pseudopods, such as those noted in colonies cultivated m serum w'hich had 
been subjected to cathode rajs AtriioRs’ Sommarv 

The Role of Exzwe Actiox rx the FoRirvTtox or Dextal Cxlculi 
Kexxeth T Ad^msox, Australian J Exper Biol & Sc 6 215, 1929 

An actne enzyme which is capable of hjdrolizing glj cerophosphoric ester is 
contained in the human gum tissue and in the oral tissue of the dog In the sain a 
and blood serum there are phosphate-containing complexes (probablj' m the nature 
of phosphoric esters) which are capable of being Indrolj'zed bj’- the enzyme The 
interaction ot the enz\me on these phosphate-containing complexes results in the 
liberation and deposition of free inorganic phosphate Under favorable conditions 
the liberated inorganic phosphate will form concretions The action of the enzjme 
(liberated b^ trauma) on the sain a maj thus gne rise to salnarv calculus The 
increase in free phosphate in sain a, accompanied bj an increase in the copper- 
reducing power on h^drohsIs with 0-1 X acid points to the fact that the organic 
phosphate is m the nature of a phosphoric ester, probablj of the hexosepliosphoric 
group Human oral gum tissue does not contain pj rophosphatase m any estimable 
quantity Aethor s Summ\r\ 

SoLLBLF Sllphlr Compolxds IX TUP Ervthrocvtes E G\bbe, Khn 
Wchnschr 8 2077, 1929 

A method was described for determining the sulphlndnl compounds of the 

blood, glutathione and thionine, which is based on the oxidation of the SH group 

with potassium ferrocjanide in acid medium By this method, from 24 to 46 mg 

per hundred cubic centimeters of normal blood was found, calculated as glutathione, 

which was contained in the erythrocytes In the arterial blood, only from 42 to 

75 per cent ot the quantiti of SH groups demonstrated in the ^enous blood was 

found This indicates a corresponding con\ersion of the SH forms into disulphide 

forms in the lungs An increase of the glutathione content of the blood corpuscles 

within a few' hours was observed in acute anemia, m poisoning with phenj'llij drazine 

and w'lth diminution of the oxvgen tension in the inspired air ^\l^lle the quotient 

of glutathione and erv throcy te content in normal human blood ^ ranges between 

5 3 and 9 3 it increases in secondary anemia to 9 8 and in^ pernicious anemia 

to 15 5 < f' „ 

Aethors Semviarv 

The Chief Differexces ix the Chemicvl Covipositiox of Skin Vesical 
C oXTEXT VXD IXTRW'ITVLLV REMOVED SkIN TiSSEES ERICH URBACH, 

Kim Wchnschr 8 2094, 1929 

On the basis of comparative analvses of the blood serum skin vesical fluid 
and intrav'itallj removed skin, the author disagrees with Gaenslen, Wohlgemut 
and others who contend that the chemical analysis of fluid m cantharides blisters 
may replace those of the tissues themselves Aethor’s SuvrvtvRV (m part) 

ChEVIICAL ExAVIIX’ATIOXS of TiSSEES with ExPERIVIEXTAL RoExXTGEX Revc- 
tioxs Erich Urb-vch and Haxs Schxitzler, Klin Wchnschr 8 2179, 
1929 

Experiments on animals demonstrate that severe protein injury' accompanies 
reactions following roentgen treatments, manifested bv' an increase in the total 
nitrogen and nonprotein nitrogen vv'hich is dependent in individual cases on the 
dosage and the interval following the exposure The increase of the total nitrogen 



ABSIRACIS FROM CURRENT LITERATURE 


933 


in the blood is about 10 per cent, and in the skin about from 20 to 30 per cent, 
while the nonprotein nitrogen of the blood and of the skin is increased as much 
as 300 per cent Of these, the uric acid nitrogen is markedly increased That 
the reaction is a general tissue damage is indicated by the similarity in kind and 
degree of alterations m the directly irradiated abdominal skin as well as in the 
protected skin of the back There is an inverse ratio between the nitrogen and 
the chloride values in the skin and in the blood Variations m calcium, potassium, 
sugar, cholesterol, etc , are explained b> the severe general damage to the organism 

Edwin F Hirsch 


Microbiology and Parasitology 


Vegetative Endocarditis Dee to Brucella Melitensis Clarence E 
DE La Chapelle, Am Heart J 4 732, 1929 


A case of undulant (Malta) fever due to Biucclla vichtensis is reported which 
was associated with a vegetative and ulcerative endocarditis of the aortic valves, 
and which clinicalh^ presented the manifestations of subacute bacterial endo- 
carditis The diagnosis was verified bj bacteriologic cultures Pearl Zeek 


Congenital Saphilis of the Tharoid Gland William C Menninger, 
Am J Svpb 13 164, 1929 

Three cases of congenital sjphihs showing lesions m the thyroid gland and 
one clinical report of hj pothyroidism m a congenital S3philitic girl are reported 
Both Iwpothj roidism and hj perthyroidism occur with congenital syphilis and in 
some cases unquestionably are a part of the sjphihtic process Hj pothyroidism is 
more frequent and probably results in most cases from the effect of an intra- 
uterine toxin, becoming manifest at an early age Hyperthyroidism is more 
probably the result of a localization of infectious process in the gland, and usuall> 
does not become evident before adolescence The thyroid may be increased several 
times in size, maj be of normal size and even smaller It is usually more firm, 
and several authentic cases of gumma formation have been reported Micro- 
scopicallj, the gland usually shows a perivascular connective tissue growth of 
varying degrees, compressinge the follicles The latter are often disturbed in their 
arrangement with the formation of abnormal colloid and with some increase in 
vascularity Spirochetes are sometimes absent and sometimes present in great 
numbers Author’s Summara" 


Coexistent Saphilis and Tuberculosis A L Gallant, Am Rev Tuberc 
19 573, 1929 

The coexistence of sjphilis and tuberculosis, based on the Wassermann reac- 
tion, occurred in 21 per cent of the patients treated , in the Kahn test the incidence 
was 15 per cent Syphilis coincident with tuberculosis shows a decidedly unfav^or- 
able influence on the tuberculosis m direct proportion to the extent and activitv 
Markedly beneficial effects were obtained bv' treatment for sv philis, especially 
when the activity of the tuberculosis was class B or less The dosage of the 
arsenicals should be reduced to one-half or one-third the usual amount 

H J CORPER 

Reactions of the Subcutaneous Connectiv^e Tissue to Enperimentat 
Tuberculosis in the Guinea Pig M L Lindsea', Am Rev Tuberc 
19 615, 1929 

As the result of an extensive study in guinea-pigs, it is concluded that the 
fibroblasts maj be considered as an interchangeable source of cells which are 
involved in maintaining an equilibrium ot body cells Thej seem to be relatively 
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undifferentiated cells closelj' related to primitive mesenchjme The presence and 
degree of stimulation of these cells are evidenced by changes m tjpe as the result 
of this stimulation Fibroblasts are seen to be transformed into exudate cells, 
including clasmatocj tes, monocvtes, lymphocjtes (small histocytes^), polyblasts, 
epithelioid cells and, as previously shown, plasma cells and mast cells A new' 
theory' of giant cell formation is suggested from the evidence found m this study' 
There is no evidence for the formation of polymorphonuclear leukocytes from 
fibroblasts, pyknotic polyblasts mav become lobulated and look like pyknotic poly- 
morphonuclear leukocytes the granules of w'hich have disappeared Alonocy'tes may' 
originate locally from fibroblasts and represent intermediate stages m epithelioid 
cell formation j.j j Cori-er 


UisDULANT Fever A V Hard\, JAMA 93 S91, 1929 

The characteristics of Biiicclla iitchloitis organisms ha\e only rccenth been 
fully' described A classification of strains isolated from human beings cannot now' 
be regarded as a reliable index of the importance of different earieties as a cause 
of human disease A special effort should be made to obtain a detailed postmortem 
study in all fatal cases of undulant fe\er 7 lie pathologic lesions and clinical signs 
of Btucclla iiieliteiisis infections m animals show' a definite correlation The 
epidemiologic data, based on the reports of more than a thousand recent cases of 
undulant fever in the United States, indicate that cattle and hogs w'lth contagious 
abortion are the sources of these infections klacroscopic agglutination tests on 
patients w'lth febrile illness of undetermined etiology should be made more 
frequently Additional study' is essential m order to determine effectne and 
applicable methods of control Aetiior s Summary 

Etiology of Oro\a Fever XVT Verkeca in the Doc axd the Doxkex 
H Noguchi, H R Muller, E B Tiluen and J R T\ier, J Exper Jkicd 
50 455, 1929 

In the experinients here reported, definite -verruca lesions, in which the 
presence of Baitoiiclla bacillifoi niis was established by culture or bv passage to 
Macaciis ihcsit^ monkey's, w'ere produced in a dog and in a donkev by' inoculation 
of cultures or of monkey passage strains The reaction induced in these animals 
was entirely' local hovvev'er, blood cultures w'cre sterile Histologically', the 
lesions produced w'ere similar to those obtained m monkevs bv inoculation of 
Boitonclla bactllifoi iiu^, except for the presence of a marked polvniorphonuclear 
leukocy'tic exudate In another donkey a lesion histologicallv suggestiv'C of 
verruca w'as produced, vv'hile in one donkey and a horse the results of inoculation 
were negative or indefinite The intrav'eiious injection of a filtrate or of heat- 
killed cultures of Baitonclla bacilhfoi into two donkev s w'as followed by' the 
appearance of large, soft, subcutaneous swellings on v'arious parts of the bodv', not 
resembling in aiiv way verruca lesions Authors’ Suviviarv 


Dieferextiatioe or Hemolxtic Streptococci or Hu max axd or Dairv 
Origin by Methylene Blue Toierancl axd Fixal Acidity Roy C 
Avery', j Exper Med 50 463, 1929 

A grouping of 138 strains of hemolytic streptococci based on differences m 
dve-sensitiv'eness and in final hy'drogen ion concentration of cultures is presented 
Three groups are distinguished, human parasitic strains, defined by' a final pu 
range of 5 2 to 5 and by failure to reduce methy'lene blue (1 5,000) in milk, 
bov me strains parasitic in the udder, characterized bv a final pH range of 4 5 to 
4 2 and by' failure to reduce methylene blue (1 5,000) in milk, saprophy'tic strains, 
characterized by a final pu range of 4 5 to 4 2 and hy abihtv' to reduce methy'lene 
blue Methylene blue w'as bactericidal for the strains of hemolvtic streptococci that 
fail to reduce it, but neither bacteriostatic nor bactericidal for the strains that 
caused Its reduction Author’s Summary 
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Tomc SbBSTWcEs OF Ba.cillls Typhosls Gregor\ Shw artzmav, J Exper 
Med 50 513, 1929 


It has been demonstrated that mam multiples ot minimal doses of Bacillus 
typhosus reacting factors can be neutralized by specific immune serums The 
potenc} of a gnen serum can be comenienth titrated against increasing amounts 
of reacting factors If the immune serum is diluted or if the amount of the 
reacting factors is too large for a gnen amount of serum, neutralization is 
obtained but onh irregularh Normal and heterologous serums (therapeutic 
meningococcus and erysipelas horse serums) free from normal agglutinins 
or possessing normal agglutinins of a low titer (1 16) for B typhosus are not 
able to neutralize the reacting factors There is obtained questionable neutraliza- 
tion with a serum possessing normal B t\pho<;us agglutinins in dilution 1 64 The 
titer of the neutralizing antibodies increases in the course ot immunization Immune 
serums exercise a definite protection against the mortality induced by the intra- 


^enous injection of B typhoius culture filtrates 


Althor s Summary 


IxFECTn iT\ OF Blood Dlrix'g the Colr^e of Experimextal Yellow 
Fe\er X Pall Hldsox and Corxei ils B Philip, J Exper Med 50 
583, 1929 


In fiAe Macacus ihcsus fatally infected with \ellow fe\er Airus, the disease ran 
Aaried and typical courses death occurring from eighty -two hours to ten days 
after infection Batches of Aides acgxpti were fed daily on each monkey, and 
specimens of blood injected into other animals B\ mosquito transfer, the Aims 
was found to be circulating m the peripheral blood one or two days after the 
infecting and the same interAal before the onset of fe\er, in one instance, 
mosquitoes became infectious by feeding on a monkey twehe hours after its 
inoculation ^losquitoes continued to acquired mfectnity during the febrile period 
and for one day thereafter, except in one instance in which death occurred during 
fe\er which pre\ented postfebrile testing By' submoculation of blood, the disease 
was transferred before and after, as well as during the same inter\al as m 
mosquito transmission In one of two attempts, the Airus A\as carried by this 
means as early as tAAche hours after the donor animal AAas infected Follow'ing 
the first day of the postfebrile period, blood transmissions A\ere irregularly tatal 
beyond the period mfectne for mosquitoes These results point to a remarkably' 
rapid multiplication of the Aims in the animal host, in one case a blood sub- 
inoculation (0 5 cc ) being successful at the first test tA\ enty'-four hours after the 
donor monkey AAas bitten bv only t\AO A acqypti The regular acquisition ot 
infectiAity by mosquitoes fed during the incubation period is of especial interest 
in indicating the mfectnity of human cases for mosquitoes before the appearance 
of clinical symptoms This offers one explanation for the insidious propagation 
of epidemics of yelloAA' feA'er and should be useful m the institution of control 


actiAities during an outbreak of this disease 


Authors’ Slaimara 


Nasopharaxgeal Flora ix Health axd Durixg Respiratory Disease ix- 
Isolated Coaiailxities ix Alabaaia axd Labrador E L Burra and 
W G S MILLIE, J Exper Med 50 643, 1929 

Studies of the bacterial flora of the nasopharynx A\ere made in isolated com- 
munities m southern Alabama and Labrador The basic flora A\as determined in both 
communities In Alabama, an epidemic of common colds AAas studied In Labrador, 
cases of sporadic colds and an epidemic of tracheitis AAcre studied Gram-negatne 
cocci were found in nearly all normal persons in moderate numbers In pathologic 
states, there AAas a suppression of these organisms Staphylococci Avere found in 
small numbers in about half of the normal persons In pathologic conditions, they 
disappeared from most of those affected but AAere found in increased numbers in 
a lew persons Pfeiffer bacilli A\ere absent or present only in small numbers in 
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normal persons During the epidemic of colds in Alabama, there was an increase 
in the number of strains reco\ered and an increase in tlie relative numbers of the 
bacilli in each throat The highest prevalence was found one month after the 
epidemic had reached its height In Labrador, a similar increase was coincident 
with an epidemic of tracheitis During normal periods, the majoritj of the Pfeiffer 
strains were of the para nonmdol-formmg type During epidemic periods, the 
strains recovered w'ere largely true indol-formmg B pfeiffoi Hemobtic strepto- 
cocci w'ere rarely found in normal persons During disease prevalence periods, 
they appeared in a small number of persons In Alabama, indifferent streptococci 
resembled the hemob’tic streptococci in their distribution In Labrador, they w'ere 
found to be wudely distributed in both health and disease and composed apparentlv 
a part of the normal flora Green streptococci were found to be widely distributed 
in fairlj large numbers in healtliy as well as in siclc people Intermediates, 
or organisms midw'ay between green streptococci and pneumococci, w'ere found 
in moderate numbers in each series of persons studied Earh in the Alabama 
epidemic, the}' were present in large numbers in nearh all persons Pneumococci 
were not found m Alabama in normal persons The epidemic of colds m Alabama 
was accompanied by a marked increase m the incidence of these organisms In 
Labrador, pneumococci seemed to be part of the normal flora as they were generalh 
distributed throughout the communit\, in many instances comprising a large 
proportion of the flora of an indiMdual’s throat The Labrador strains of 
pneumococci w'ere aiirulent A \ariet} of other organisms such as diphtheroids, 
gram-negative rods and gram-positne cocci were found in small numbers in man\ 
persons both m health and disease AbxnoRs’ Summary 

Infection' of i\Ian with Brucella Abortus P \\eigm\nn. Arch f H\g 
102 77, 1929 

Of thirty-eight patients w’lth undulant fe\er, se\enteen ga\e a history of 
contact w'lth cows that had aborted and twehe stated that the} drank raw milk In 
most of the cases there w'as a parallelism between the results of serologic cNamina- 
tion and the clinical symptoms The author demonstrated that undulant fever 
de\ eloped in guinea-pigs not only following the peroral administration of milk 
from infected cow's but also following its introduction through the scarified skin 
b} means of inunction He belle^es, howe\er, that in man the great majorit} of 
cases of undulant fe\er are caused by drinking infected milk 


Is THE Bacterium Granulosis or Noguchi the Cvuse or Trachoma’ 
K Lindner Arch f Ophth 122 391, 1929 

Dr Lindner came to America in the summer of 1928 and examined Noguchi’s 
monkeys at the Rockefeller Institute as w'cll as man} of the pupils at the school 
for American Indians in Albuquerque who are suffering from trachoma, including 
those from whom Noguchi had obtained his material for bacteriologic study 

After seeing the eyes of the monke}s Lindner came to the conclusion that 
these experimentalh produced conditions haie nothing in common with trachoma 
He considers trachoma to be an inflammation of the conjunctiva of long duration 
which in every case leads to a thickening at least of the conjunctna But in 
Noguchi’s monke^s “the conjunctna itself was normal in ever} case, delicate 
throughout and transparent, even after the disease had lasted a long time and 
there had been an increase in the number of follicles The lymphatic tissue of 
the conjunctna alone was simultaneously diseased” He “found no trace of 
cicatrization m ani of the animals demonstrated to me, aside from scars resulting 
from excision of the conjunctiva The conjunctnal disease produced b} 

Noguchi differs from that which w'e know' of the beginning and course of experi- 
mental trachoma In none of Noguchi’s animals w'cre there an immediate, general 
inflammation of the conjunctna with purulent secretion, such as has been noted 
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b\ mam obseners Inoculation with B granulosis on the other hand, 

leads at first to a local inflammation at the site oi inoculation. There the first 
granulations appear, the\ spread o%er the conjunctiia onh as a secondarj 
manifestation 

“ The Xoguchi bacillus is found onh m the subepithehal tissue not at 

the conjunctiial surface, whereas the trachoma Aims can alwa\s be found in the 
secretion also . Xoguchi remarks that the follicles formed lie as if in 
capsules that is, sharph delimited, this in an animal 37 dajs after infection In 
trachoma such an encapsulation at tlie begmning of the disease is ne\er obsenea 
It corresponds, moreoier, to the clinical picture of folhculosis 

From the impression the author receiied of the condition in the ejes of the 
monkejs he expected to find no tme trachoma among the school children whom 
Xoguchi had studied in Albuquerque On the contrarj, a large proportion of the 
children examined showed a tj-pical trachoma, and the inclusion bodies of a on 
Prow-azek could be demonstrated Of the three persons ot the tour trom whom 
Xoguchi obtained the material for inoculation one Atas AAithout signs ot trachoma 
but two AAere definiteh trachomatous, in the third stage 

The author points out the fact that main experimenters hate found Macaciis 
rhesus to be highh resistant to inoculations AAith material from trachomatous 
ejes, the orang-utang more suitable But Xoguchi had little success A\ith orang- 
utangs The author concludes that Xoguchi has not isolated the cause of trachoma, 
but has probablA found the agent or one of the agents of folhculosis 

Charles Weiss 

Experimextal Ixa estigatiox of Postaaccixal Excephalitis E Berger, 
Centralbl f Bakteriol 110 138, 1929 

Berger attempts to test in rabbits certain ideas as to the relationship betAAcen 
A accination and postA accinal encephalitis but all of his experiments a lelded negatn e 
results and failed to substantiate am of tlie theories tested 

Pall R C-axxox 

The Spirochete Con'text of the Cornea After Subscrot.al Syphilis 
I xocuL-ATiox Shigeru Ino Klin Wchnschr 8.2193, 1929 

The cornea like the h mph nodes m rabbits A\nth scrotal infection, is a 
spirochetes resenoir, e\en A\hen inflammatorA reactions are absent Arsphenamine 
m the usual doses kills the spirochetes Althor s Slaiaiary 


Immxinology 

The Prodlctiox of Allergic Ixflaaimatiox ix the Kidxeas Opal E 
Hepler and J P Sijioxds Am J Path 5 473, 1929 

Hemorrhage AAas found in the ludneAS of e\erA animal into which injections 

had been made if the animal AAas killed AAithin seAentj-two hours Xecrosis was 

obsened in kidnejs ot sensitized rabbits onh Anaph} lactic inflammation differs 

from other inflammation in the mtensitj and rapidity Aiith which it occurs This 

anaphA lactic inflammation was caused b} the direct toxic effect of the antigen 

on the sensitized tissues . ^ r- 

Althors Coxcll’sioxs 


Cheaio-Iaiaiunological Studies ox Coxjlgated Careohadrate-Proteixs 
W F Goebel and O T Aa'era', J Exper Med 50 521, 533, 1929 

The SA-nthesis of />-aminophenol /S-glucoside and f-aminophenol ^-galactoside 
has been described These hexosides haAC been coupled to serum globulin Two 
protein sugar complexes AAith different optical properties haAe been obtamed 


i 
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When two chemicall 3 " different carbohj'drate derivatives are bound to the same 
protein, the newlj' formed antigens exhibit distinct immunologic specificity When 
the same carbohvdrate radical is conjugated with two chemically different and 
serologically distinct proteins, both of the sugar-proteins thus formed acquire a 
common serologic specificity The newlj'^ acquired specificity of the artificially 
prepared sugar-proteins is determined bj"^ the chemical constitution of the carbo- 
hydrate radical attached to the protein molecules Simple differences in the 
molecular configuration of the two isomers — dextrose and galactose — suffice to 
orientate protein specificity when the corresponding glucosides of the two sugars 
are coupled to the same protein The unconjugated glucosides, although them- 
selves not precipitable in immune serum, inhibit the reaction between the homologous 
sugar-protein and its specific antibodj' The inhibition test is specific The sugar 
derivatives unattached to protein exhibit the properties of carbohydrate haptms , 
they are nonantigemc but specificalh' reactive, as shown bj' inhibition tests, with 
antibodies induced bv proteins containing the homologous diazotized glucoside 
The specificitj of artificial!}' prepared sugar-proteins is discussed with reference 
to the chemo-immunologic nature of the bacterial antigens containing complex 

sugars A.ijTiioRb' Summar\ 

Actre \xd Passive A.xaph\ taxis with Synthetic Sue \r-Proteins 
W S Tillett, O T Aver\ and W F Goebel, J Exper Med 50 551, 
1929 

Gumea-pigs passively sensitized with the serum of rabbits immunized with an 
artificially prepared sugar-protein (glucoglobulin) exhibit tvpical anaphylactic 
shock when subsequently inoculated with gluco-albumin , the serum of rabbits 
immunized with a second synthetic sugar-protein '(salactoglobuhn) similarl} 
sensitizes guinea-pigs to galacto-albumin The reactions in each instance are 
specific and depend for their specificity on the carbohjdrate component, and not 
on the protein fraction of the synthesized sugar-protein Guinea-pigs actively 
sensitized with gluco-globulin or galacto-globulin are similarl} subject to 
anaph} lactic shock when, after twenty-one da}s, they are giv'en injections ot 
sugar-proteins containing carbohjdrate identical with that present in the sensitizing 
antigen, regardless of the kind of protein with w'hich it is combined The uncon- 
jugated glucosides, although themselves not capable of inducing shock, inhibit the 
anaphylactic reaction when injected immediately prior to the introduction of the 
toxigenic sugar-protein The protectiv'e action of the glucosides disappears within 
tw'o hours after injection In order to elicit the phenomenon, the carbohydrate 
must be the same as that combined in the sugar-protein complex Anaphylactic 
shock mav' be induced by uncombined globulin in guinea-pigs passively sensitized 
w'lth either antigluco-globulm serum or antigalacto-globuhn serum , globulin is 
similarly effectiv'e in animals activ'ely sensitized with glucoglobulin or galacto- 
globulin The reactions elicited by globulin alone are dependent on the common 
protein present in the antigens, and exhibit only species specificity 

A.UTHORS’ SUMMARV 

Active Immunization of Mice Against Tvpe II Pneumococci by Vaccina- 
tion WITH Yeast J Y Sugg, L V Richardson and J M Neill, 
J Exper kled 50 579, 1929 

Mice vaccinated with veast were protected against subsequent infection with 
type II pneumococci, but not against tjpes I or III While the protection vv'as 
not univ'ersal, as high a percentage of mice acquired active anti-tvpe II immumtv, 
as was obtained by v'accination of another group of mice with type II pneumococci 
This specific protection of mice by activ'e immunization with the v'east antigen, is 
probabl} due to the same immunologic relationship responsible for the anti-t}pe II 
reactivity of the antiserums of rabbits immunized with yeast antigen 

Authors’ Summarv 
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A Stud\ of Vaccinal Immunity in Tissue Cultures T Ruers, E 
Haagen and R S AIuckenfuss, J ENper !Med 50 673, 1929 

Normal corneas inoculated m vitro with vaccine virus and then cultivated in 
antivaccinal plasma developed tvpical vaccinal lesions associated with Guarnieri's 
bodies In such cultures, after an incubation period of tvventv-four or fortj -eight 
hours, active vaccine virus was demonstrated by means of appropriate methods 
Immune corneas inoculated in vitro with vaccine vurus and then cultivated in normal 
or in antiv'accmal plasma revealed either mild vaccinal lesions or none at all In 
some of the cultures after twentv-four and fortv'-eight hours of incubation, active 
vaccine virus was demonstrated Authors’ Sumviarv 


CUTVNEOUS ReVCTIONS TO THE Poi V SACCHARIDES AND PROTEINS OF PNEUMO- 
COCCUS IN Lobvr Pneumonia W S Tillett and T Francis, Jr, 
J ENper Aled 50 687, 1929 

Pneumococcus polv saccharides, when injected intradermallv into patients con- 
valescent from pneumonia, are capable of eliciting a response The polj saccharide 
inducing a cutaneous reaction was found alvvajs to be homologous in tvpe to that 
of the pneumococcus causing the infection The character of the reaction incited 
bv the protein-free bacterial sugars is of the immediate wheal and erjthema tjpe 
A patient’s capacitj to react was found to be intimately associated both with 
recov^erj from infection and with the presence of type specific antibodies in the 
circulating blood The so-called nucleoprotein of pneumococcus, when injected 
intradermallj , also causes a local cutaneous reaction in patients during convalescence 
from lobar pneumonia The local lesion resulting from the injection of protein 
IS tubercuhn-like and differs from that evoked by the type-specific polj saccharides 
in gross appearance, time of de’^elopment and duration Persons who are acutely 
ill with and convalescent from pneumococcus pneumonia possess in their circulating 
blood precipitins that are reactive with pneumococcus protein In the observations 
recorded, the concentration of antiprotein antibodies in the blood serum did not 
seem to influence the patient’s capacity to react to intradermal injection of the 

Authors’ Sumvivrv 

A Precipitin Test in Enperimental Trichinivsis George W Bachmvn, 
J Prev Med 3 465, 1929 

The present work corroborates the previous conclusions that precipitins can 
be demonstrated in the serums of rabbits infected with T nclnnella sptiahs from 
twentj to thirtv dajs after infection, when one uses an antigen prepared from 
isolated larvae dried, ground and evtracted with 0 01 normal hydrochloric acid 
in 0 85 per cent sodium chloride A comparative study of the results with this 
acid antigen and with another antigen prepared with Coca’s solution (768 pre- 
cipitation tests on twenty rabbits) showed that the latter vv^as the more potent, 
precipitin antibodies being detected in from five to twenty^ days after infection 
When using the antigen prepared with Coca’s solution, it is thus possible to 
detect the imection during the period of ingression, that is, while the adult w'orms 
are still m the small intestine and before the larvae hav'e entered the blood stream 

Author’s Summary 

Complement Fination in Experimental Trichin iasis George W Bach- 
JiAN and Paris E AIenendez, J Prev ^Med 3 471, 1929 

The titers of eight TnchincUa infested rabbits, on which 150 complement- 
fixation tests were run, rose on the third day after infection and then dropped 
from the fifteenth to twentieth day after infection From the twenty -fifth day 
to the thirty-fifth (the end of the experiment) the titer increased verv rapidly 
Due to the great variability in the titer and tlie nonspecific reaction of the serum 
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of rabbits, it is questionable whether the test is practicable until the twenty-fifth 
day of infection, at which time the antibody formation is of such a concentration as 
to over-rule the nonspecific action of the serum Authors’ Suhmari 


The Serological RELATIO^SHIPS of T\\E^TA-SI^ Strains or Pasteurella 
J T Cornelius, J Path &. Bact 32 355, 1929 

It has been possible b}' means of agglutinm-absorption tests to group seventeen 
Pastemclla strains out of twentj'-six, group I containing seven, group II five, 
group III three and group IV two strains, the remaining nine strains defied 
classification Complement-fixation tests carried out with two group I strains 
and a number of serums partially confirmed tins grouping No relationship between 
the serologic group and the animal origin of the strains was evident 

Author’s Summart 


The Passage of Antibodies into the Aqueous Humour and Its Reiation 
TO the Forvi of the Solution A Franceschetti and C Hallauer, 
Arch f Augenh 100-101 81, 1929 


Although the permeabihti of the aqueous humor for antibotlies is increased 

by the effect of diuretics, the passage of substances into the media of the eye is 

controlled not only by the condition of the “filter” (the aqueous humor barrier) 

but also bv the phisicochemical condition of the permeating substance The authors 

have tested this fact, using plasma, serum and serum albumin fractions 

In rabbits, the antibody (agglutinin) passes into the aqueous humor more 

easily when it is in the form of a serum globulin than in the form of native, 

unaltered serum injected intravenously There is no difference in the transfer 

of antibody-containing euglobin and antibodv -containing pscudoglobuhn (from the 

same homologous immune serum) as regards the ease with which the passage 

IS made - ,,, „ 

Charles Weiss 


Immunization Against Tuberculosis by Means or B C G Belonowski, 
Centralbl f Bakteriol 110 184, 1929 

Belonowski, in tissue cultures of human lymphocytes, tested their reaction to 
vnrulent tubercle bacilli and to B C G A colored plate illustrates his observations, 
namely, that with virulent tubercle bacilli there is quickly a marked necrosis of 
the cells with death of the culture At times the development of tubercles, wnth 
caseous necrosis, giant cells, etc , is observed, but usually the cultures die rapidlv 
With BCG, however, the cells develop well and the majority of the lymphocytes 
become epithelioid cells, these remain intact and show a vigorous phagocy^tosis, 
the phagocytosed microbes losing their shape and apparently-^ being digested 
Furthermore, cultures of lymphocy-tes after hav mg been in contact with BCG 
for tw-enty--four hours seem to acquire some immunity to vnrulent tubercle bacilli 
in that they are not so quickly injured by the latter as they are without this 
previous treatment p Cannon 

The Reticulo-Endothelial System and Ivimunity Bieling, Centralbl f 
Bakteriol 110 195, 1929 

This paper, with seven colored figures, consists of a general discussion of the 
distribution and significance of the reticulo-endothelial sy-stem with reference to 
its role m resistance to infectious disease The newer experimental investigations 
are summarized and discussed, particularly the problem of blockade The author 
concludes that immunity- should be considered as a property of the entire organism 
and that the old strife as to the relatn-e importance of humoral and cellular 
elements is of no great importance as the immune process depends on both 

Paul R Cannon 
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Syphilis Immcmtv and S\mptomless Syphilitic Slperixfectiox R 
Pkigge and E V Rl'tko\\ski, Deutsche med Wchnsdir 55. ISOS, 1929 

ilatenal from a lett inguinal h-mph node remo\ed from an untreated patient 
with paresis did not produce sjphihs when injected into rabbits The right thigh 
of tins patient was scarified and inoculated with material from a sj-philitic lesion 
of a rabbit containing spirochetes with considerable iirulence for rabbits Xo 
sj-mptoms resulted trom this and the skin healed rapidh Xinetj -three dajs later 
lour mice were inoculated wnth material from a Ijmph node remo^ed from the 
right groin The mice were killed after being perfecth well for a jear, and 
material from the axillarj and mguinal hanph nodes and tlie brain was inoculated 
into tlie scrotum and testes of four rabbits Three of the four rabbits de\ eloped 
lesions m which spirochetes were demonstrated The authors conclude tliat 
immunitj in s\phihs maj be onh a false immunitv which while it inliibits chancre 
formation in a reimection, does not protect against tlie penetration of \nrulent 
spirochetes into tlie hmph nodes and other tissues ot tlie bodv 

Pnul J Breslich 


Protectre Ixocllvtion of Cattle Agnixst Bomne Tuberculosis with 
Slightly Virulent Bomne Tubercle B\cilli Uhlexhuth, A 
Muller and K. Hillexbrandt Deutsche med Wchnsdir 55 1535 1929 


Cattle from 4 to 6 montlis old with negatne tuberculin reactions were dnided 
into four groups of six each The first group was inoculated siibcutaneoush with 
100 mg of B C G and the second group with 100 mg of an old culture ot bonne 
tubercle bacilli grown on artificial mediums since 1902 This culture inoculated 
into guinea-pigs produced a form ot tuberculosis which usually healed in nine 
months The tliird group of cattle receued 1 Gm ot tlie anrulent culture intra- 
peritoneallv while the fourth group receued none After from one to tliree months 
all the animals were placed with cattle known to ha\e tuberculosis of the lungs 
and with tubercle bacilli in the sputum At postmortem examination of these four 
groups of cattle it was tound tliat two in eadi of tlie first tliree groups had no 
tuberculosis while all ot the unmoculated control animals were infected The 
authors think it highly improbable that the inoculations produced an\ effectne 
immunit} against tuberculosis in these cattle P\UL J Breslich 


Spontaneously Henled Diphtheria Franz Hwburger and J Siegl, 
Munchen med Wchnsdir 76 1537 1929 

Among twenh patients whose mild lorms of diphtheria had been allowed to 
heal witliout injections of antitoxin fifteen ga\e positive Schick reactions a short 
time after com-alescence These results indicate tliat free antitoxin is not demon- 
strable m a large number of patients with spontaneoush healed diphtheria 

Edwix F Hirsch 

Immunization' of !Max with Human Blood O Thomsen Usresk f laesrer 
91 776 1929 

The results tend to indicate that blood of one tipe has no antigenic power m 
persons of other tvpes and that it is rather doubttul whether the differentiation 
into tipe rests on an antigenic basis 


Tumors 

Tuberculosis AND Malign ANT Tumor Leo V Schneider Am Re^ Tuberc 
20 271, 1929 

Actue progressue tuberculosis associated witli anj form of malignant tumor 
is^ rather uncommon It is difficult to demonstrate tubercle bacilli m the sputum 
of patients suffering from both tuberculosis and malignant grow th Sputum should 
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be examined repeatedlj" The coexistence of pulmonar}' tuberculosis and malignant 
tumor IS extremely rare before the age of 35 H J Corper 


Osteitis Fibrosa axd Giaxt Cell Tumor C F Gesciiicktlr, M M 
Copeland and J C Bloodgood, Arch Surg 19 169, 1929 

There is a foreword by Dr Bloodgood This is an extensive article covering 
lesions of bones ranging from bone c\sts to giant cell tumors and epulis and 
xanthomas of the tendons Over 400 lesions were studied, and from their studies 
the authors conclude that osteitis fibrosa, osteitis cjstica, bone cj^sts of various 
t 3 'pes, giant cell tumors, xanthoma tumors and epulis all bear a netic relationship 
to each other They feel that the cystic lesions result from ealing processes 
occurring in the giant cell tumor, and were able to demonstrate several transitional 
lesions The part plajed by the osteoclasts is stressed, in that thev fei * e\ 
can demonstrate that these cells pla\ a role m the transition proce‘ .aiiging 
the bone by canalizing it and stimulating blood \essel formation This transition 
occurs chiefly m calcified cartilage, as seen in the epiplnseal regions and in the 
cartilaginous centers of the flat bones The same applies to nilis, where there 
are temporary calcified structures at the roots of the teeth, ai u m xanthomas of 
the tendon sheaths thej" find that these occur m association with the sesamoid 
bones They \iew all these lesions as neoplasms and stress the importau 
trauma in their etiologj', mamtammg, howe\er, that tliere is a primarj?* 
proliferation not mflammator}' m origin jyj , 

The Influence or Dilution on thl Carcixofi xic Effect oi Tar x 
Hieger, j Path &. Bact 32 419, 1929 

A carcinogenic agent (ether extract of tar) was tested on mice m three con- 
centrations, namely in the undiluted state (100 per cent concentration) and in 
10 and 1 per cent dilutions of this The reduction m strength from 100 to 10 per 
cent delayed the earliest appearance, but did not lessen the total jield of tumors 
or the average induction period On the other hand, the diminution from 10 to 
1 per cent, while prolonging the induction period, has reduced the production of 
tumors to an extremely low total Flence the experiment shows that an increase 
in concentration of the carcinogenic agent be\ond a certain point does not increase 
the number of tumors Author’s Summ\r^ 


The Modifying Influence of Dichloroethi l Sulphide on the Induction 
OF Tumours in Mice b\ Tar I Berenblum, J Path & Bact 32 425, 
1929 

The addition of 0 1 per cent mustard gas to a carcinogenic tar inhibits the 
tar from inducing tumors This anticarcinogenic effect of mustard gas is due 
to its action on the animal, so that the skin no longer responds to a carcinogenic 
tar The induction of warts is still inhibited if the mustard gas is added to the 
tar as late as the eleventh w^eek of tarring Author’s Summ^rv 

Serologic SPECiFicm of Carcinoma Celis L Hirszfeld, W Halber 
and J Laskowski, Klin Wchnschr 8 1563, 1929 

The results of the experiments recorded indicate that manv carcinomas, especialh 
gastric, contain lipoid of special serologic character 


The Significance of Alkaline Reaction in the Growth or Carcinoma 
J Flaszen and H Wachtel, Klin Wchnschr 8 1912, 1929 

Carcinomatous tissues of the mou'^e suspended m 0 1 per cent sodium bicarbonate, 
0 1 per cent sodium Iwdroxide or 0 1 per cent ammonia solution and injected into 
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PHILADELPHIA PATHOLOGICAL SOCIETY 

Dec 12, 1929 

J Harold Austin, Picsidtng 

Vesicovaginal and Recto\aginal Fistli as Following Application of 
■^ i-^TTTM for Recurrent Carcinoma of the Vaginal Vault, a\ith 
FROM Uremia Lewis C Scheffea 

The autopsj specimens were exhibited from a woman, aged 41 at the time 
of death in 1928 In 1914 she had had a right salpingo-oophorectomy, and in 
1921 a laginal 1 terectoinj- for squamous cell carcinoma of the cervix Six 
weeks after hystei _i,tomy, a recurrence was discovered in the vaginal vault, and 
a local application of 100 mg of radium was made for twentj^-four hours Soon 
this, A esicovaginal and rectovaginal fistulas developed which persisted Two 
nor to the final admission she developed pain in the left flank, fever, 
nau„ id vomiting On admission, the patient had some of the manifestations ot 
stinal obstruction, but soon a diagnosis of uremia was established Convulsions 
oped and death occurred in twenty-four hours 
At autopsy, no metastases or an> evidences of carcinoma were found The 
right kidney showed hj dronephrosis, the right ureter being thickened and obliterated 
near its entrance to the bladder The left kidney showed pyonephrosis, accompanied 
bj a greatly thickened but patent ureter exuding pus The bladder contained fecal 
material, as the vesicoA aginal fistula was in close proximity to the rectovaginal one 
Striking features of this case w^ere the massive destruction of the kidney follow- 
ing infection of the bladder and entire urinarj tract after the production of the 
fistulas, the prolongation of life for nearh seven years in the presence of such 
infection, the absence of recurrent carcinoma, either gross or microscopic, in 
the vagina, pehns or abdomen 

A Rapid AIethod for the Preparation of Paraffin Sections B L 
Crawford 

This method is particularly applicable to examination of small pieces of tissue 
removed for biopsv, when frozen section method is not applicable The method 
may be completed within from six to tvvent}'-four hours as necessary If desired, 
serial sections may be cut and manj examined from various levels of the tissue, 
thus affording adequate material for a careful stud} from which to submit a reliable 
histologic report 

1 Place small pieces of tissue, not more than 2 mm thick, for one-half hour 
or longer m “alcoholic formol” (Lavdowsky Anat Hefte 4 361, 1894) 


Alcohol (95 per cent) 20 parts 

Formol 6 parts 

Acetic acid 1 part 

Water 40 parts 


2 Dehydrate in acetone, making three changes to pure acetone each time, three 
fourths of an hour each 

3 Clear in benzene filteen minutes or longer until tissue is transparent 

4 Infiltrate in fresh paraffin one hour or longer 

5 Block cut, mount and stain in the usual wav 
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Culture Versus Guinea-Pig Ixocui \tion for iDENiiriCAXioN or the 
Tubercle Bacillus C J Bucher 

The methods usuall} emplo3ed in the diagnosis of tuberculosis, are a search 
for acid-fast bacilli m stained smears and the inoculation of gumea-pigs, in the 
hope that the disease maj' be reproduced in the animal 

These methods, while useful, have certain objections Even with the most 
careful search, tubercle bacilli are often not found in smears Inoculated animals 
often die of infections from extraneous sources or of those carried bj contaminants 
in the inoculated material Moreover, accidental infection of guinea-pigs with 
Bacillus tubci ciiloiis has been recorded (Sew'all), and certain German iin estigators 
believe that some strains of human tubercle bacilli are not pathogenic for 
guinea-pigs 

In an effort to find a more reliable and economical method to supplant guinea- 
pig inoculation in the identification of the tubercle bacillus, and one which at the 
same time would be free from intricate technicalities I ha\c emplo\ed the method 
of Corper and U^eI for the cuifnatioii of the bacillus directlj from suspected 
material 

SevenU-two cultures were made from pathologic material, some knowTi to 
contain tubercle bacilli and some m which there was no substantial evidence that 
the organisms w’ere present This material included sputum, urine, feces, spinal 
fluid, pleural fluid, pus aspirated from a bronchus, pus trom a cold abscess and 
human tissue Stained smears of all specimens were examined microscopicalh 
Portions of foitj-two of them w’cre inoculated into guinea-pigs fwentj-tw'o of 
the se^ entj'-tw'O cultures examined were positnc for Bacillus tuba citlo<;is Ten 
of these represented material, a portion of which had been inoculated into guinea- 
pigs Of these, a positne culture was obtained tw'ice with negatne results in the 
animals, and once a negatne culture w'as obtained while the inoculated animal 
developed tuberculosis The failure to obtain a positne culture in the last 
instance was due to the growth of a mold on the culture medium 

The method is as reliable as the older methods, it is simple as far as technical 
details are concerned , and it is more economical than gumea-pig inoculation 

The DirrusiBiLiTV or Calcium in Aiilkoic Disordlrs A Cvxtvrow 

Previouslv reported investigations of calcium balance in allergic disorders have 
concerned themselves with the determination of total seiuin calcium and of 
calcium intake and output These studies hav'e, in the great majoritv ot instances, 
revealed no deviation from the normal and have led to the belief that no demon- 
strable disturbance of calcium metabolism exists in these conditions Since the 
work of Rona and Takahashi, establishing the partition of serum calcium into 
diffusible and nondififusible fractions, considerable evidence has accumulated to 
indicate that the phvsiologic activity of calcium is dependent on the various forms 
in which It exists A disturbance of the latio between the diffusible and non- 
diffusible fractions mav occur, with distinct phjsiologic effects, without anv altera- 
tion in the lev'el of total serum calcium 

The present studj consists of the determination of the diffusibihtv of calcium 
m twentv-five patients with bronchial asthma, three with mucous colitis, two with 
vasomotor rhinitis, one with angioneurotic edema and sixtj -three with pulmonary 
tuberculosis The method employed consists in the determination of the calcium 
content of blood serum and cerebrospinal fluid withdrawn at the same time in 
each case The spinal fluid calcium is termed “diffusible,” although “diffused” is 
probably moie correct The difference between this figure and the total serum 
calcium is the nondiffusible portion 

The observations appear to indicate that in bronchial asthma and allied dis- 
orders there is a definite and constant disturbance of calcium balance in the form 
of an increase in the ratio of diffusible to nondiffusible calcium It is conceiv^able 
that this observation is related in some waj’^ to the increased cellular permeability 
which IS believed to exist in these conditions 
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In clironic pulmonar\ tuberculosis there is considerable Aariation in the 
diffusibihty of calcium It seems that an increased diffusibihty ratio is asso- 
ciated with an exudatne tjpe of lesion with a high degree of clinical activity, 
while a decreased diffusibiht\ ratio is associated w'lth a productne process, 
relativeh benign chmcall} Whether or not these obser\ations bear anj relation 
to the problem of allergy in tuberculosis cannot be stated d'efimtelj 

The Experimextvl Production or Chronic Foci or Infection V H 

Moon 

The methods commonlv used for infecting animals in order to determine the 
pathogenicity of bacteria are inadequate in manj instances Frequently the 
inoculated animals either succumb or reco\er promptly, and the procedure does 
not approximate the conditions present in disease in man A new^ method for 
producing chronic foci of infection has been developed in the Department of 
Pathologj of Jefferson Medical College 

Applicators of cotton, similar to those commonlj used for throat sw'abs, are 
made on no 20 or no 22 rustless wure rather than on w'ood The cotton is 
w'ound rather looselj so that moderate force will slip it off the wire A trocar 
and cannula are inserted into the region to be inoculated The trocar is then 
withdrawn lea\ing the cannula in place The cotton applicator is dipped into the 
material to be inoculated and is inserted through the cannula The sw’ab is pushed 
beiond the end of the cannula, then, on withdrawing the wire, the end of the 
cannula pushes off the cotton into the tissue or caviti desired to be infected 
The cannula is then withdrawn 

The method is merely a simplified procedure for implanting infection in a 
porous foreign substance w ithin the tissues The foreign substance serves to 
maintain the infection against effectne bodj resistance The method is w'ell suited 
for producing chronic foci in subcutaneous and intramuscular areas and in the 
bod} cavities By exposing the abdominal viscera the infection may be implanted 
easil} in the spleen, liver, gallbladder or other structures In such instances, a 
smaller cannula and correspondingly smaller applicators are used For small 
animals a spinal puncture needle of large size makes a suitable cannula The 
cotton swab, on fine stiff wire, is wound small enough to pass readily through 
the lumen of the needle 

Dogs are so resistant to ordinary inoculations that they are seldom used for 
the purpose The} are well adapted to this method When inoculated with 
streptococci, masses of inflammatorv' granulations, from 3 to 5 cm in diameter, 
develop in a few weeks The organism is regularly recovered from the area 
inoculated and frequentl} from the blood and from the substance of other organs 
Hemolytic streptococci and 5" vii idans are recovered m pure culture after six 
months’ implantation 

The organic changes produced in young dogs and rabbits include acute nephritis, 
endocarditis, arthritis, infarcts, splenic atrophv and fibrosis, periportal inflammation 
in the liver, lymphadenitis, etc Detailed results will be given later 


Regiilat Meeting, Jan 9, 1930 
J Harold Austin, Piesident 

The Effect of High Frequencv Sound Waves on Cells and Tissues 
E Newton H\rve\, Professor of Ph}siolog}, Princeton Univ'ersitv 

When a quartz cr}stal, cut in a certain plane, is compressed, it becomes charged 
positivelv on one side and negativel} on the other, the piezo-electnc effect Con- 
verse!}, if a quartz crvstal is charged positive on one side and negativ'e on the 
other, it Will compress Reversing the charges causes expansion If the reversing 
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of the charges is earned out rapidly by an oscillating electric field, sound waves 
of a frequency corresponding to the frequency of the oscillating field will be pro- 
duced, which travel through a medium in contact with the crystal Wood and 
Loomis {Philosophical Magazine 4 417, 1927) have described a high power (2 
kilowatt) oscillator and Harvey and Loomis (Natiiic 121 622, 1928) a low power 
(75 watt) oscillator and crystal for use on the microscope Frequencies of 300 
to 2,500 kilocycles have been employed by the author in collaboration with Mr 
A L Loomis to study effects on living cells The sound waves cannot be 
heard, but have definite mechanical effects A drop of water is broken into a 
fine mist Elodea cells show rapid whirling of the chloroplasts and breaking 
up of these bodies and the plasma membrane Blood corpuscles are laked, pro- 
vided they are not thrown into nodes of standing waves Egg cells and infusoria 
are cytolized, and the more easily the larger the cells Bacteria can be broken 
up by high intensity sound waves and the suspension sterilized, but complete 
destruction takes a long time Skeletal muscle, nerve and luminous cells are not 
readily stimulated Quiescent isolated turtle and frog ventricle can be made to 
beat with regular rhjthm Beating auricles will beat more rapid!} Small fish 
can be killed, and the cause of death appears to be hemolysis and rupture of gill 
membranes From the stirring of cell contents, conclusions can sometimes be drawn 
regarding the viscosit}' of cells No difference in effect can be detected with 
different frequencies None of the effects mentioned are due to heating of the 
cells or to electric influences in the high frequency field The cytolysis of cells has 
been shown by Johnson (/ Phvsiol 67 356, 1929) to result from the cavitation or 
removal of dissolved gases from solution In gas free solutions or solutions under 
pressure, cells are unharmed 


NEW YORK PATHOLOGICAL SOCIETY 

Rcgulai Meeting, Dec 23, 1929 

Harrison S Martland, President 

AncNoriBRosARCOMA or ihf Briast Lawrence Sophian (b}'' invitation) 

This IS a survey of sarcomas of the breast, undertaken with the object of 
differentiating the group that ma}' be traced through a stage m which epithelial 
elements are present The stimulus for this study arose in the accidental finding 
of a case of tumor of the breast in which the histologic observations were similar 
to those 111 the ordinary adenofibroma with the exception that the fibroblastic tissue 
was actively growing in the form of a fibrosarcoma Attempts to find authority 
for giving the prognosis in such a case made it apparent that no data were avail- 
able Subsequently a similar case came to hand In addition, the cases of fibro- 
sarcoma of the breast to be found m the files of the Huntington Hospital in 
Boston were reexamined with regard to the histologic observ'ations and clinical 
course of the tumor A grouping was made, separating those tumors in which 
there was an admixture of epithelial elements such as glands or ducts from those 
in which the tumor was entirely composed of fibroblasts Of the total of fifteen 
cases, seven cases including the two personally seen were found to present features 
which justified the first diagnosis, namely, “adenofibrosarcoma ” 

Comparison with other statistics is not justified because of the small number 
of cases here reported, but in general it may be noted that Ewing states that true 
adenosarcoma of the breast is rare, while Deaver and MacFarland giv^e a total of 
193 cases of adenosarcoma in a group of 838 sarcomas of the breast S W Gross 
compiled a senes of 156 cases of sarcomas of which 33 per cent were termed 
“adenoid ” The most recent compilation is that of Finsterer Here the terminology 
must be interpreted, but of forty cases the eighteen which he called “cysto- 
sarcoma” might be considered of the type with which the present study is 
concerned 
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Illustrations are appended to demonstrate the activity that is readilv apparent 
in the tumors classified as “adenofibrosarcoma ’ Mitotic figures are numerous 
The cells are frequently anaplastic and the tumor capsules show invasion in mam 
sections The clinical course in the two groups was compared Of seven cases in 
which the diagnosis was “adenofibrosarcoma,” five were free from disease when 
the last reports were received, after periods ranging from six months to seven 
years One case had a recurrence four and one-half years after the first operation 
The recurrent tumor was histologically “pure fibrosaicoma ” The last case showed 
only a trace of epithelial structure when first seen Rapid fibroblastic prolifera- 
tion and two recurrences took place, and death occurred a year after operation 
In the second group m which the diagnosis was “fibrosarcoma,” the subsequent 
course remains unknown in four of eight cases Three of the remaining four 
patients died with recurrence of metastases within eight months following opera- 
tion In the fourth case, which was histologically of low malignancy, the patient 
was free from disease six years after the operation 

In Finsterer’s series the group m which the diagnosis was “cj stosarcoma” 
showed the following clinical course Of eighteen patients, twelve remained 
free from disease, one showed recurrence and five died of intercurrent diseases , 
there were no metastases Finsterer contrasted these with his group of twenty- 
one cases of round cell and spindle cell sarcoma, in which only five were free from 
disease, nine showed recurrences, three showed metastases and the remainder 
were not followed 

From the present group and that reported by Finsterer one is led to conclude 
that the prognosis in sarcoma of the breast does not depend entirely on the 
ordinary criteria of cell activity, but also on the type of tumor, especially with 
regard to the presence of epithelial elements In those cases in which epithelial 
lined clefts are found, metastasis is apparently rare, and there is a good chance 
for cure by local removal In no case in either Fmsterer’s series or ours were 
there metastases to the regional lymph nodes either primarily or after operation, 
so that it seems unnecessarv to perform a radical operation I also feel that 
grouping cases m this way gives one an insight as to the biologic history of 
these tumors, in that the gradation from simple adenofibroma to more and more 
malignant sarcomas maj be traced, adenofibrosarcoma being an intermediary form 
which may later or on recurrence become converted into the most malignant form, 
the pure fibrosarcoma 

DISCUSSION 

Nicholas Alter I think that the cancer campaign and modern surgery have 
helped us to reconstruct the stages of certain pathologic lesions like sarcoma of 
the breast, and to explain its histogenesis We used to talk generally about spindle 
cell sarcoma of the breast It was striking to me for a long time that many of the 
so-called sarcomas of the breast w'ere w^ell encapsulated Now we get manv of 
these tumors in the earlier stages I had an opportunity not long ago to study 
a few' cases in which the epithelial structures w'ere very clear, and it is not impos- 
sible that all spindle cell sarcomas of the breast come from the innocent-looking 
intracanahcular fibro-adenoma This remains encapsulated even when undergoing 
the more advanced stages of malignant transformation, until the sarcoma becomes 
extensue and the capsule is lost bv the diffuse invasion of the surrounding tissues 
In this case the epithelial structures mav be quite obscure These extensive 
sarcomas are now rare because the patients are operated on much sooner, and 
fortunately we see more of the early stages of the sarcomatous changes of the 
intracanahcular adenofibroma 

Law'rence Sophian I think that these tumors go through a series of chan"-es 
beginning wnth adenofibroma, passing through the stage wdiich w'e recognizers 
adenofibrosarcoma and then going on to pure fibrosarcoma , this is brought out bv 
tw’o of the cases which I reported, wdiich went through these stages A feature 
about these cases which mav be important from the clinical point of view' is that 
in no case of Finsterer’s or of mine were the hmph glands the site of metastases 
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no matter how malignant the tumor appeared, which shows that m these cases, the 
performance of a radical operation is unnecessarj' 

Harrison S Martla.nd Have any of these metastasized to the lungs? 

Lawrence Sophian Yes 

Harrison S Martland Thev behave like osteogenic sarcoma, then 

Large Fibrosarcoma (?) in the Pieura Angilo H Sala 

A colored woman, aged 40, was admitted to the Harlem Hospital with S 3 mp- 
toms of intermittent pain in the right side of the chest and a sense of fulness of 
the throat, of three months’ duration A roentgen diagnosis was made of a 
tumor in the right pleural cavit}', compressing the lung There were no c\idences 
of metastases 

At operation the pleura w'as found covering a tumor mass, which w'as hard 
and about the size of a coconut The pleura w'as incised A plane of cleavage 
w^as found between the tumor and the surrounding tissue, and the tumor was 
easily separated anteriorlj' and posteriori}', but it w'as firmlj adherent at the 
diaphragmatic surface 

As the patient s condition suddenl} became alarming, the operation w'as stopped 
Death followed in an hour Inspection and removal of the tumor w'erc allowed, 
but a complete autopsy w'as refused 

The tumor was easily enucleated, but it w'as found adherent to the diaphrag- 
matic surface by a broad pedicle It w'eighed 1,765 Gm and was completely 
encapsulated It grossly resembled a huge uterine fibroid 

The histologic picture seemed to be that of a fibrosarcoma Although there 
W'ere areas suggestive of endothelioma, the growtii as a w-hole more closely 
resembled a neurogenic sarcoma One could question wdiether the tumor arose 
from the pleura at all, it being an encapsulated growth, and not diffuse If it was 
a fibrosarcoma, its rate of grow'th must have been exceedingl} slow' This tipe 
of tumor, as a matter of fact, has been reported as de\ eloping for jxars We have 
no w'a} of knowing how long the tumor m question has been growing to attain 
its size This tvpe of tumor does not metastasize, and from this standpoint one 
might well call it a cellular fibroma rather than a fibrosarcoma 

DISCUSSION 

Harrison S jMartland How did the patient die’ 

A M Sala Of operatne shock 

Harrison S Martland How' did death occur in the other cases’ 

A M Sala From pressure symptoms 

Alfred Plaut Even w'lthout ha\ing seen the slides to w'hich Dr Sala has 
referred, I do not think it is probable that this tumor is an endothelioma The 
term “endothelioma” has been used or abused very much, but it is disappearing 
slow'ly from the literature Some of j'ou w'lll remember Dr Klemperer’s demon- 
stration not very long ago, and my demonstration seieral years ago The tumors 
probablj' originate from the lining cells of serous cavities These cells have the 
pow'er to develop epithelial structures on the one hand, and tj'pical connective 
tissue structures on the other hand In tissue cultures Maximow' has succeeded 
m getting both forms from the lining cells They are generally called meso- 
thelioma, or celothehoma, which means the lining cells of a large cavitj' Even 
if this slide should show pictures to indicate a connection between blood vessel 
cells and tumor cells, that w'ould not induce me to call it an endothelioma w'hen 
most of the tumors show a homogeneous structure without any arrangement 
characteristic of true endothelium 

A M Sala If w'e accept this tumor as a pleural tumor. Dr Plaut’s conten- 
tion is to the point, but then we might both be speaking of the same thing in 
difterent terms The name mesothelioma is also a generic one, presumably sus- 
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ceptible of as much use and abuse as endothelioma The concept of mesothelioma 
as outlined bj- Dr Plant still has to be accepted by mam , and I personally have no 
definite opinion on the point 

Anelir\sm of the BROIvCHI^L Artfr\ Angelo Sala 

A colored man, aged 35, \\as admitted to the hospital in extremis and died 
in four hours Autopsy disclosed an aneur 3 smal sac imolvmg the bronchial and 
the first two intercostal arteries on the left side, and compressing the esophagus 
and trachea and the left stem bronchus at its origin The S 3 "phihtic nature of the 
disease was pro^ed histologicall 3 ' 

DISCUSSION 

Charles Norris From the pictures shown I behe\e that it is an aneurysm 
of the ductus arteriosus 

E Libman There seem to be three distinct openings 

Angelo M Sala No ductus w'as found, and there w'ere three distinct open- 
ings m the sac 

Anfurtsm of Aorta Ruptlring into Superior Vena Cava Lawrence H 

Cotter 

The case is presented because it is a typical one of aneurysm rupturing into 
the superior vena cava, wnth all the characteristic signs except pain 

A. R , aged 38, w'as admitted to Gouverneur Hospital on Aug 30, 1929 The 
chief complaints w'ere (1) cough and dyspnea, (2) sw'elhng and dark discolora- 
tion of the face and neck, and (3) diznness and headache There was no past 
history of cardiac disease or syphilis While boarding a truck, the patient was 
suddenly seized wuth a choking sensation and a cough He felt a throbbing in 

his head and had a sensation of dizziness Simultaneouslv a friend called his 

attention to the fact that his head neck and hands w'ere blue He also had head- 
ache, but at no time had pain in the chest These symptoms w^ere present when 

the patient w'as admitted to the hospital tw'o hours later 

On physical examination, the patient appeared acutely ill , he lay in bed in an 
orthopnoeic position, wuth marked respiratory distress The head, neck, arms, 
hands and upper half of the trunk were sw'ollen and C 3 "anotic The low'er margin 
of the edema and cyanosis w'as about 2 cm below' the nipples, and the margin w'as 
rather sharp Examination of the e 3 'es show'ed the conninctivae to be edematous 
and engorged, the retina showed marked engorgement of the veins and numerous 
small hemorrhages The mucous membranes of the mouth were cyanotic The 
heart showed apex impulse in the seventh interspace, anterior axillary line There 
was dulness over the upper sternum and to the right and left There was a loud 
systolic and a blowing diastolic murmur heard at the base of the heart and along 
the left sternal border The pulses were Corrigan in type The blood pressure 
m the right arm was 190 systolic and 0 diastolic, and in the left arm 175 systolic 
and 20 diastolic The edge of the liver w'as 5 cm below' the costal margin The 
Wassermann reaction of the blood w'as d — ] — (- The red blood cells numbered 
3,700,000 and the white blood cells 17,000 The nonprotein nitrogen w'as 128 mg 
per hundred cubic centimeters Roentgen examination showed an aneurysm of 
the aorta and cardiac hypertrophy The temperature w'as 99, the pulse 120 and 
the respirations 24 

The clinical diagnosis w'as aortic insufficiencv and aneiir 3 sm of the aorta w'lth 
rupture into the superior vena ca\a The specimen show'ed aortitis which involved 
the aortic valves, the ascending, transverse and descending aorta, w'lth considerable 
dilatation There w'as an old rupture about 3 cm in diameter which is about 3 
cm above the aortic ring, a false sac had formed, the w'alls of which w-ere made 
up of the superior vena cava and the aneur 3 'smal sac There w'as a fresh rupture 
about 1 cm in diameter into the superior vena cava 5 cm above the auricle 
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It seems that the aneurysm of the aorta must have ruptured to form the false 
sac at some time pre\ious without giving any s}mptoms 

DISCUSSION 

Harrison S AIartland As I recall, ^^'a^ne Babcock recentlj ad\ocated the 
surgical shunting off of the blood supplj of an aneur\sm into the leins of the 
neck That was almost done here, w'as it not^ 

Lawrence H Cotter Yes, in this case the patient Ined for tw'o da 3 s 

Case of Schilder’s Encifhalitis L W Smith jvnd I Schfifer (bj imita- 
tion) 

An unusual case of Schilder’s disease m a joung Jew, aged 24, was presented 
The onset of the disease dated back probabh elc\en jears, when he had an attack 
of grip, follow'ed by pain m the lower part of the back and difficult} with loco- 
motion The condition subsequent!} impro\ed At the age of 20 he had an 
attack diagnosed as encephalitis, lasting about a month, w'hen he developed mus- 
cular weakness W’lth shakmess of the arms and hands This progressed steadih 
up to the present illness The mentalit} had apparenth not been retarded and he 
had done well in his school w'ork The present illness began three da}s before 
admission, wuth fibrillary spasm of the muscles on the right side of the face He 
had lost speech since this time and had apparenth been unconscious at intcr\als 

On physical examination the patient appeared emaciated, but otherwise fairh 
W'ell developed He w'as having constant jacksonian convulsions, which invoked 
chiefl} the left arm and leg The eves were staring, with the pupils unequal and 
nonreactive to light, w'lth a slight horizontal nystagmus Between the convul- 
sions the face presented a typical parkinsonian mask There was no rigidit} of 
the neck, but both Kernig’s and Babinski’s reflexes w'erc positive There was 
moderate spasticity of the extremities, with h}peractivit} of the deep reflexes 
The spinal fluid was clear and under slightly increased pressure, with a normal 
cell count The patient became progressive)} worse, with a temperature of 
1048 F, and died in convulsions 

The pathologic observations proved entirel} negative, except for the central 
nervmus system There w'as no definite atrophv, but the consistency of the brain 
in the region of the right motor cortex was diminisiied Coronal sections, after 
fixation, showed the t}pical gelatinous degeneration of the subcortical white 
matter m Schilder’s disease This was most marked m the right frontal lobe, 
extending posteriori} to the parietal region, but disappearing in the occipital lobe 
Similar, but less extensive, changes of the frontal lobe were noted on the left 
side It was difficult to make out any gross changes in the cerebellar lobes, pons, 
medulla and spinal cord 

IMicroscopic examination shovv'ed a demyelinization of the subcortical vvdiite 
fibers as originally described bv Schilder This was accompanied b} secondarv 
degeneration of the axis cv finders About the edge of the dem}elinated areas, the 
reaction was most marked, with the broken down myelin taken up as amorphous 
lipoids by various phagocytic cells, especially the compound granular cells 
developed from the microglia The oligodendroglia showed edema and general 
cytolysis The microglia showed extensiv'e hyperplasia, manv of the cells forming 
giant cells 

The picture, as a whole, may be summed up as a severe, relatively localized, 
toxic degenerative process of the brain which ended, theoretically at least, m a 
diffuse gliosis In addition to these observations, there w'as a picture of diffuse 
perivascular hemorrhage strongly suggesting hemorrhagic encephalitis, such as 
one sees both in the epidemic form and in influenza 

DISCUSSION 

Harrison S jMartland Was the hemorrhagic feature in this case a late 
lesion or did it occur earlier in the disease^ 
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L "W Smith I am inclined to think that there Mas a hemorrhagic factor 
earlier m the course of the disease, as eiidenced bj the tremendous hemosiderin 
reaction practical!} eierAiihere in the sections, whereas the acute hemorrhagic 
picture was mereh terminal 

Ha.rriso\' S M\rtl\xd Were the hemorrhages ringhke m character, i e 
were the\ confined chief!} to the so-called Virchow -Robin space’ 

L W S'MiTH Yes, but mam of them were much more exteiisi\e 
Harrisox S !M\rtlaxd It makes me think of the pictures seen in that t}pe 
of traumatic cerebral hemorrhage characterized bi multiple punctate hemorrhages 
m the deeper portions of the brain i e , the so-called concussion hemorrhages 
In the late stages of punch drunk we ha\e described lesions somewhat similar, 
due to a replacement gliosis m the areas of tormer hemorrhage We called 
attention to the difficult} in the late stages, of distinguishing these traumatic 
injuries from the lesions seen m parahsis agitans, disseminated sclerosis, progres- 
sn e lenticular degeneration, chronic epidemic encephalitis and some of the 
so-called hemorrhagic forms of influenzal encephalitis 

Charles Dwtsox Was there an} round cell infiltration and what was the 
state of the axis c}Iinders’ 

L W Smith The condition of the axis c}lmders roughly corresponded to 
the original descriptions Central!} the^ had disappeared, but in the peripher} 
one still could find lestiges of them There were places of definite pernascular 
round cell infiltration 

Harrisox S ^I\rtl\xd The same picture is also seen in hemorrhagic 
encephalitis follow mg the administration of arsphenamme Were these lesions 
chiefl} in the cortex of the brain or in the deeper portions’ 

L W Smith The} were subcortical, the cortex itself practical!} escaped 
There was a sharp line of demarcation between the actual cortex and these lesions, 
but the} extended down as far as the fourth \entricle and the pons to a limited 
extent 

During the last seienteen }ears there ha\e been fift} -three cases of so-called 
Schilder’s disease reported under i-arious names some as Schilder's disease, some 
b} the anatomic name, encephalitis periaxialis diffusa the four cases b} Globus 
and Strauss a \ ear or tw o ago under the term progressu e degeneratn e subcortical 
encephalopath} , and others b} comparable terms The chief aim was to differen- 
tiate between those which are definite!} inflammator} or infectious m nature and 
those which are of a toxic degeneratn e character This case frankh puzzles us 
as to the group in which it should be catalogued, because chmcall} it presents 
the features of an mflammatori disease, while histological!} the picture is almost 
entirel} that of a degeneratn e one, except for this acute hemorrhagic process, so 
that I do not know whether Schilder s disease is an absolute clmical or e\en a 
pathologic entit} Most of the cases ha\e been reported m comparatnel} }oung 
persons The duration has been from four da}s to e!e\en }ears One man aged 
65 who had had a histor} of progressne cerebral lesions oier a considerable 
number of \ears, presented eiidence of diffuse sclerosis of the brain The rela- 
tionship of the cerebral lesions to the cord lesions multiple sclerosis and lateral 
sclerosis is howeier extreme!} problematical, and I do not feel that ani of us at 
the present time are m a position where we can make a definite statement as to 
the absolute entit} of this condition, but it does present certain anatomic features 
which are relatnel} constant 


Axomalocs Ramific^tioxs of the Corox\r\ Artfries William Axtopol axd 
M A Kegel 

Three hearts were shown lu which the left anterior descending coronar}* arten 
arose independent!} from the leit anterior sinus of Valsaha. The arten hm^ 
in the bed of the left circumflex coronary arter} apparent!} arose from an inde- 
pendent opening in the right anterior sinus ot Valsaha immediateh posterior to 
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the mouth of the right coronar^ arter\ This \essel first pursued a course similar 
to that of the anastomotic arterj h'pe II of Kugel, and then continued at the left 
border of the heart as tlie left circumflex coronarj' arterj 

Reasons are gi\en which make it seem probable tliat this anomalous origin of 
the left circumflex arter^ is due to a de\elopmental absence of tlie first portion 
of the left circumflex coronarj artcr3, with a resultant w’ldenmg of anastomotic 
arter3' t3pe II wdiich takes oier its function 

One of the cases showed atherosclerotic narrowings and closures of the right 
coronar3 arteix and the left anterior descending coronary artery The nutrition 
of the heart was good for some time, how’c\er, because of the patenc}' of the first 
portion of the left anterior descending coronarx arterx and the entire anomalous 
X essel 

niscbssiox 

M A Klgfl There are txxo other factors xxhich ma3 plax a part in main- 
taining the circulation in the heart xx'ith multiple closures of the coronar3 arteries 
First, according to Wearn, the thebesian svstem can take ox'cr the circulation xxhen 
the mouths of the coronar3 arteries are graduallx closed He has reported txxo 
interesting cases in xxhich there xxas complete closure of the mouths of both 
coronary arteries due to sxphihs of the aorta in these regions Apparentl3, in 
these instances the nutrition of the heart xxas maintained b3 the thebesian 53 stem 
Second^, xve found that some of the occluded x'essels xxere recanahred and this 
also probabl3'' aided in maintaining the coronar} blood flow 

There are manx cases reported in the literature of single coronar3 arteries, 
one of xx'hich xxas described bx Dr Plant 

It is conceixable that the absence of one coronar3 arter3 either due to con- 
genital or postnatal closure of the other coronarx arterx ma3 become clinicalh 
significant in that sudden closure of the remaining coronar3 arterx (at its mouth) 
xxould probabb' result in immediate death In our cases, in xxhich there xxas an 
accessory coronary arterx, one can imagine that in the event of closure of one or 
exen txx'O coronary arteries, the acccssorx x essel through its anastomoses xxould 
be able to maintain the coronar3 circulation if the person survixed his attack of 
thrombosis of the coronar3 arteries 

Emanuel Libniax In regard to the canalirmg vessels, xxe used to think of 
them as important in case of coronar3' thrombosis, but Dr Baehr sexeral 3'ears 
ago found that the canalized vessels xxere apt to undergo sclerosis again, and that 
the3 did not plax as large a role in the nourishment of the heart as xxas beliexed 
When it comes to the question of death in these cases, there are sexeral ques- 
tions inx'olved the suddenness and the completeness of the closure, the size of 
the vessel inx^olx'^ed, the suddenness of the atherosclerosis in the other arteries 
of the heart, and the presence of such xessels as have been described here 

Louis Gross I should like to point out one or txx'o anatomic fgets in con- 
nection xvith this X essel, xxhich ma3 be of some interest You xx’ill recall that the 
right coronar3 arter3" arises from this point of the aorta (illustrated) and that 
from it in turn there arises the anastomotic arter3 t3pe II xxhich Dr Kugel 
described in detail In the (anomalies that xxere shoxxm, the anastomotic x essel 
arose from the sinus of Valsalx^a instead of from the mam x'essel It must be 
realized, boxxex’^er, that there are all sorts of variations as to the site of origin 
of a branch It can arise directly from a mam coronar3’^ x'Cssel or it ina3’^ arise 
independent^^ from the aorta I bring out this point in order to shoxv that if the 
X'essel arises from the sinus of Valsalva and not from the mam x'essel, it does 
not necessanh militate against its acceptance as a branch from the right coronar3' 
arter3' 

There is another interesting point xvith regard to these three cases to xvhich 
I should like to call 3'our attention It ma3' be a matter of speculation, but xxe 
haxe here some suggestion of an experiment that nature has made for us The 
txxo normal hearts xxhich Dr Antopol presented shoxxing this anomalous x essel 
xxere in patients aged 64 and 67 3 ears respectixeb The left descending x'essel 
in both these cases xxas remarkably free from arteriosclerosis, exen at the site of 
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predilection for this condition In the third case there was arteriosclerosis of the 
right coronary artery It is obvious that an independent origin of the left coronary 
artery shunts much of the blood away from the opening of the anterior 
descendens The question that arises is whether this fact is responsible for the 
absence of arteriosclerosis at this customar3'^ site in the left descendens I suggest 
this as it seems interesting that all three cases should lack the lesion so frequently 
found 

Alfred Pi aut I should like to continue in the direction in which Dr Libman 
has begun Are we going to be able by continued study of coronary anastomoses 
to explain the fact that one patient dies suddenly and another patient dies more 
slowly, and still another survives his coronary lesion for a long time^ I am 
rather skeptical about it Autopsy revealed a heart with narrowing of the 
coronary arteries , the wall of the artery was entirely stiff, certainly unable to be 
closed by spasm Nevertheless this patient had a sudden attack of angina pectoris 
and suddenly died There is a report by Oestreich in which autopsy disclosed a 
complete old thrombosis of one coronary arterj' and an obturating embolus in the 
other coronary artery We should have expected this man to drop delad He did 
not He lived half an hour after his first sign of cardiac distress Chian reported 
a similar case with death fifteen minutes after the beginning of the attack Manv 
years ago, Krehl spoke about the X-factor which is interposed between coronarj' 
lesion and sudden death We certainly do not always see a correlation between 
the extent of the coronary lesion and the suddenness of death Dr Kugel just 
said, that a good many cases of absence of one coronary artery are reported m the 
literature There are a good number of cases described under this heading, but 
I do not think there is any one in which there is really absence of the artery 
When I published m3 paper nine years ago, I was careful to simply label it “Blood 
supply of heart from a single coronary artery” The right coronary artery in our 
specimen seemed to be missing, but I found a small round dot m the sinus of 
Valsalva which probably was a rudiment of the artery Most of the other cases 
reported are nothing but anastomotic branches from the other coronary artery 
Eighty years ago this was plainly stated by Hyrtl 

The comparative anatomy of the coronary arteries is interesting two coronary 
arteries develop, with separation of the heart chambers , in fishes and amphibia 
there is only one coronary artery, and in Chcloiudae and Saui idae there is some 
variation m the number For nearly a hundred years Kamper s alleged statement 
that the elephant has only one coronary artery has been quoted I had an oppor- 
tunity of seeing the heart of an elephant, and there were two coronar3'' arteries 
I went back to Kamper’s original description of the elephant’s heart It simply 
stated that the heart had only one coronary artery, but this divided into two 
branches directly after the origin of the aorta 

Harrison S Martland In syphilitic aortitis m which there has been a slow 
atresia or stenosis of the orifices of the coronary arteries, what in your experi- 
ence has been the condition of the heart muscle? Do you not often find just a 
nutritive disturbance without extensne scarring? 

William A Antopol We have one case similar to that with almost complete 
occlusion at the mouth of the right coronary artery In this case there was dila- 
tation of the anastomotica type II, which joined the left with the right circum- 
flex It seems as though thq right side of the heart was supplied by blood from 
the left coronary artery b3 means of the anastomotica There was no extensive 
scarring 

Harrison S Martland It would seem that these anomalies must be fairlv 
common Clinically thev are of great importance m the establishment of com- 
pensatory circulation in occlusion or atresia of the coronary arteries Unfor- 
tunatelj it is quite impossible for most of us to study these hearts properly on 
account of the great amount of time and the difficult technic required 

William A Antopol The time factor is important If there is a sudden 
occlusion and there is no time for anastomosis to develop, n is quite obvious that 
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there will be no dilatation, but if it is a slow process, like syphilitic aortitis, com- 
municating channels will develop 

Charles Norris I have seen a great many hearts, but never one with a single 
coronary artery I think the report that only' one coronary artery exists is due 
to careless observation The observers have probably overlooked the fact that 
there has been a closure of the orifice, and that sometimes one must look very 
carefully I have seen a number of cases in which there was apparently but one 
orifice, but dissection always revealed the coronary artery', which W'as of normal 
width, 10 or 11 mm in circumference, the circulation had reestablished itself m 
the coronary the orifice of which was closed I think it a false observation that 
anyone has seen in the human heart only one coronary artery 

Alfred Pl\ut I think I can defend myself by showing Dr Norris a drawing 
that I brought, by w'hich w'e can prove that the one existing artery is sending 
branches to the whole heart, then I think Dr Norris’s objection will be w'lth- 
drawm This coronary' artery goes around the whole heart and nearly' reaches 
tlie point w'here the other coronary' artery' should arise It means that the w'hole 
heart belongs to the system of this one coronary' artery' If there had been 
another coronary artery', one could not explain this svstem which goes around the 
W'hole heart It fulfils the condition w'hich Hyrtl imposed eighty years ago for 
the claim that a heart has one coronary artery 

Louis Gross This should not necessarily fulfil all the conditions In this 
diagram, if this left anterior descendens arose further along the course of the 
left circumflex and it may very w'ell do so, .nid if the circumflex orifice w'erc 
obliterated, for instance through syphilis, so that all the blood to the left hemi- 
circle came through the anastomotic vessel, much as it is going to the left circum- 
flex in the cases presented here, there w'ould seemingly be a single coronarv artery 
supplying the w'hole heart The little brown dots referred to by Dr Plant are 
interesting, in one case we found tiny dots w'hich indicated that the original site 
of the blood supply from the left side had come from the left anterior sinus of 
Valsalva I agree with Dr Norris that the blood supply originating from a single 
coronary' artery' must be a rare condition 

Alfred Plaut In the case I showed, only one \essel comes out from the 
sinus of Valsalva There is no branching near the origin Here (lantern slide 
demonstration) is the posterior view' of one coronary' artery' going around the 
whole heart We see it emerge from one edge and disappear on the other, these 
are branches coming out, and probably there is an anastomosis which I could 
not prove by dissection w'lth scissors and forceps Here is the anterior picture 
This IS the left coronary' artery', w'hich disapjiears on the left edge and goes 
around, and then reappears on the right edge This is the ramus descendens w'hich 
goes dow'n to the apex of the heart But the branch which it gives off to the 
right IS wider than the one which goes down to the apex In a picture which 
Henle gives in his “Textbook of Anatomy',” he also makes this branch wider 
Why do W'e know so little, practically' nothing, about the embry'ology of the 
coronary artery? I remember that ten years ago I could not find anything on 
its origin Why' is it that with the extensive literature on the malformations of 
the heart so little is known about the malformations of the coronary' artery'? 
Rokitansky hardly mentions them in his monograph 

Emanuel Libman I should like to draw attention first to the fact that it 
IS a good thing to look at the pulmonary' arteries when studying the coronary 
arteries, because from time to time an important branch comes from one of the 
tw'o pulmonary' arteries In the second place, there is a little historical interest 
to this question of the stenoses of the origin of the arteries Many years ago I 
spoke to Sir Humphrey Rolleston about this subject, and he drew my attention 
to an interesting book bv Dickinson in which one of the papers dealt with narrow'- 
ing of the orifices of the coronary arteries He described three cases, and among 
them w'as the one of Thomas Arnold, Master of Rugby', in whose heart there 
was supposed to be but one coronary artery Dickinson took that heart out and 
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he found there was a second artery with closed orifice It would be interesting 
to take a series of hearts in which there is a closure from syphilis and find out 
how often this type of closure is present, and how often such a vessel as that 
described by Dr Antopol and Dr Kugel is dilated 

The whole subject of the pathogenesis in the clinical picture has never been 
properly studied, because each man has his own theory I shall attempt to point 
out m the next few months that practically every theory that has been suggested 
in the pathogenesis of angina pectoris is correct, except one, and that is the theory 
that it is spasm of the heart muscle itself These theories, however, hold for 
different cases, and sometimes two theories hold for one case Therefore it is 
not possible to talk about death in coronary disease on just one basis As 
regards spasm. Dr Plant mentioned cases in which spasm is presumed to occur 
and in which there is disease of the coronary arteries From the clinical stand- 
point it IS easy to presuppose this That spasm can play an important role m 
so-called angina pectoris is shown by the fact that there are cases on record of 
patients with Raynaud’s disease who died with angina pectoris and with no 
lesions whatever I use the term so-called angina pectoris to cover all the types 
which we see , I refer to the whole group when I say “so-called ” There is one 
case on record m which the patient had Raynaud’s disease of the feet and also 
of the hands for a long time The patient developed temporary amaurosis, and the 
vessels m the eyegrounds were found to be narrowed That patient had a violent 
attack of angina pectoris and died , there was no disease of the vessels I think 
that if spasm itself can cause death, and that if spasm can cause angina pectoris, 
we have the clinical evidence to show that it may play a role even in cases in which 
the vessels are diseased We have the same problem in Raynaud’s disease 
Everybody who has worked on the problem of thrombo-angiitis obliterans has 
drawn attention to the symptoms which may occur from spasm While I think 
it IS difficult to conceive that spasm may occur m these vessels, I think the ques- 
tion should be left open In the studies which I have made on the hyposensitive 
state, I have found that general weakness can take the place of local pain in a 
given disease in which the mam symptom is usually local pain It is possible for 
a patient at the onset of spondylitis to drop on the floor m shock, and then get 
up and begin walking We must begin to study these cases from the standpoint 
of the hyposensitive condition I believe that it is possible, especially in a fatal 
case, for the patient to go into fatal shock I want to indicate how difficult it is 
at the present time to discuss clearly all the possible causes of death 

M A Kugel We presented these vessels only to demonstrate their embryo- 
logic, anatomic and possible clinical significance 
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Thyrotoxicosis Persisting After THVROiorcTOMY Dallas B Phemister 
and P Arthur Delaney 

L B , an unmarried woman, aged 41, was seen by Dr D P Abbott in 
February, 1925, because of nervousness, weakness and palpitation of the heart 
She had a fine tremor and tachycardia , there was no exophthalmos, and the thyroid 
gland was not palpably enlarged On February 27, the basal metabolic rate 
was -f 12 Rest in bed and the use of compound solution of iodine for two months 
made no improvement On July 22, her basal metabolic rate was -f 89 Rest 
and the use of compound solution of iodine again had no effect On August 20 
the basal rate was -}- 60, and two days later both upper poles of the thyroid 
were ligated She did not improve appreciably from the operation, and the 
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weakness, tach 3 cardia and nervousness persisted On Jan 13, 1926, a subtotal 
th 3 'roidectom 3 ' w'as performed The th 3 roid gland was found about normal m 
size and a small amount of the posterior portion of each lower pole was left 
behind The patient improved but slightl 3 ' after the operation, and two montlis 
later she was extremel 3 toxic On April 20, the basal metabolic rate was +83 
The use of compound solution of lodim for se\eral weeks caused no lmpro^e- 
ment At this time a thorough examination w'as made for accessor\ tlnroid 
tissue and none w'as found The patient then receded roentgen thcrap 3 ’' from 
Ma 3 ' to October, over the neck and mediastinum There was no improvement 
in her condition, and during the autumn of 1926 she was confined to bed for 
two months w'lth sMnptoms and signs of cardiac incompetenc\ , there was marked 
edema of the feet and legs, taclncardia and despnea In Januar 3 and Februar 3 , 
1927, she W'as again guen iodine and on April 20, her basal metabolic rate was 
+ 41, but she was still confined to bed with signs of cardiac meompetenev In 
the belief that too much th 3 roid tissue had been left behind at the first operation, 
the neck was explored on June 6 An examination w'as made from the level 
of the th 3 roid cartilage to the tlioracic aperture and no tissue like th^rold gland 
was found There were two small fibrous nodules in the region of the posterior 
portion of the lower poles In an endeavor to do something the remnants of 
the inferior th 3 roid arterv on cither side were ligated Following this operation 
the patient improved matenalh for a short time and on June 14, the basal 
metabolic rate was +5 Two months after this last operation, howe\er, she 
W'as again markedl 3 ' tlnrotoxic and remained so from that time until death On 
November 5, the basal metabolic rate was +57, and on Feb 8 , 1928, it was +78 
She was confined to bed from time to time during the spring and summer of 
1928 From June 16 to August 27, the patient receded 10 minims (0 6 cc) 
of compound solution of iodine three times a da 3 ' She did not impro\e and 
had a basal rate of +78 She entered the Billings Hospital on No% ember 6 , 
with a basal metabolic rate of +85 There had been no appreciable change m 
her condition She received extract of suprarenal cortex for two months w'lth- 
out effect On Jan 10, 1929, her basal metabolism was +69, and she had 
marked w'eakness and signs of a moderate cardiac decompensation While she 
W'as under observation, se\eral blood calcium determinations were made that gave 
normal results Information secured from lier parents added that about the 
middle of Januar 3 , she had a severe attack of acute pain m the region of the 
right kidne 3 accompanied 63 ' chills, a temperature of 103 F and blood 3 urine 
Earl 3 ' in Februar 3 ' a urinal 3 'sis was done that was reported albumin 2+, leuko- 
evtes 1 + and er\throc 3 tes 3 + , on the same date, her leukoc\te count was 18,000, 
er 3 throc 3 'tes 2,800,000 and hemoglobin 50 per cent, while the differential count 
revealed 90 per cent neutrophils It is interesting to note that previous to this 
acute attack the leukoc 3 'te counts had been under 10 , 000 , and m the differential 
examination there was an increase in the hmphoc 3 'tes up to 62 per cent The 
patient died on Februar 3 16 

On Februar 3 ' 17, autops 3 ' w'as performed and disclosed, among obsenations 
of lesser interest, a slight acute vegetative, mitral endocarditis, hemorrhagic 
glomerulonephritis and anemic infarcts in the right kidne 3 ' and spleen The 
th 3 mus gland w'eighed 6 Gm From the neck, tissues, including and below' the th 3 'ro- 
cricoid cartilage, w'ere removed and rarefulh searched for thvroid tissue Man 3 
microscopic sections failed to disclose a solitarv tlnroid follicle iMaterial that 
grossl 3 suggested th 3 'roid tissue, microscopicall 3 ' proved to be a l 3 mph node 

In view' of these results following such a persistent th 3 'rotoxicosis, interest 
was stimulated m making a special histologic stud 3 of the th 3 'roid remo\ed as 
a subtotal resection in Januar 3 ', 1926 Sections were prepared from different levels 
of four pieces of tissue secured from the Sevan Laborator 3 ' of the Presb 3 'terian 
Hospital, Chicago The use of a number of different staining methods has 
enabled us to demonstrate the following conditions The presence of char- 
acteristic b'mphoid follicles w'lth germinal centers, w'lth associated I 3 mphoid tissue 
frequently arranged m the cortex and medulla, and th^rold alveoli free among 
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the lymphoid tissues, extensive aitenoscleiosis with calcification of the thyroid 
arteries, and of their branches, extensne fibrosis and masses of granulation 
tissue, two distmctl}’^ different types of thjwoid aheoli, morphologically and 
cytologically , (a) alveoli of moderate size lined b\ low cuboidal cells with 
relatively clear cytoplasm and an average content of vesicular colloid m the 
lumen, (b) smaller alveoli lesembling those of compound, serous, alveolar 
glands, with very small lumen that are often empty, or else contain very little 
colloid, and lining cells that are tall cuboidal to columnar with a generous 
quantity of deeply staining granules of mitochondrial type, occasionally seen as 
isolated or grouped units m the wall of the alveoli described under (a) 

DISCUSSION 

Emil Rics Were the ovaries examined’ 

Edwin F Hirsch How do the authors explain their results^ 

George M Curtis The case which Dr Delaney has presented raises a number 
of interesting questions regarding the problem of goiter It seems open to 
question m this case whether a complete removal of the thyroid was done The 
mam portion of the thyroid gland originates at the base of the embryonic tongue 
m the region of the foramen cecum This anlage may not descend into the 

neck In case it does not, it persists as a lingual thyroid and this may become 

goitrous More than 100 cases of lingual goiter have been reported m the 

literature At least one of these (Strauss Med Klin 2 1259, 1906) was asso- 

ciated with mild symptoms of thyrotoxicosis 

The collections of lymphocytes within the thyroid gland, and particularlv their 
organization into a definite lymph nodule, as has been shown, recalls that patients 
with thyrotoxicosis have, as a rule, lymphocytosis This may be as high as 
65 per cent A lymphocytosis, however, is not pathognomonic of thyrotoxicosis 
since it also occurs m endemic cretins Just what its significance is m thyroid 
disease is by no means clear 

Calcification of the thvroid arteries in goiter has been well recognized, partic- 
ularly by Langhans and his school Jores (Beitr z path Anat u z allg Path 
21 211, 1897) demonstrated early changes m the walls of goitrous thyroid arteries 
leading to arteriosclerosis These consist of widening of the intima, fragmentation 
of the internal elastic membrane and finely granular calcification in and about 
the fragments Hesselberg (Frankfurt Ztschr f Path 5 322, 1910) observed 
sclerotic plaques in the thyroid arteries of the new-born infant Isenschmid 
(Frankfurt Ztschr f Path 5 205, 1910) reported arteriosclerosis in the thyroid 
arteries of infants Arterial changes may occur early m the walls of the thyroid 
arteries without a generalized arteriosclerosis, and particularly m endemic goiters 
The reasons for these early degenerative changes are not clear 

Frank Smithies In a given individual or group the amount of thyroid 
tissue necessary to cause thyrotoxicosis is not known and possibly only a small 
amount suffices In a thyroid constitution only a small quantity of thyroid 
tissue may be necessary to continue the symptoms 

P A Delanev The ovarian tissues were examined without demonstrating 
important changes Dr Phemister and I are at a loss to explain our results 

The Effect on Motility of Irrigating a Loop of Ileum of Macacus Rhesus 
Monkevs with Saljionella Enteritides and Its Products G M Dack 
and R Merchant 

In previous work we had observed that not all monkeys were susceptible to 
“food poisoning” In the monkeys that were susceptible, hovever, diarrhea could 
be produced time after time bv subsequent feedings of In mg Salmonella organisms 
In the present series, therefore, only such monke}s were used as were known 
to be susceptible 
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Fistulas were made on the ileum of four monkeis, three of the Thiry type 
and one of the Thir> -Vella tjpe j\Iotiht 3 of tlie loops w'as studied by the 
balloon method 

Irrigation of the loop with heat-killed cultures and filtrates of S entoitidxs 
(550) did not produce an) striking changes m motility and tonus 

Observations were made on the stools of one monkey with a Thiry fistula 
and one wuth a Thiry-Vella fistula No diarrhea followed the irrigation of the 
loops with heat-killed cultures, filtrates or living suspensions of S cntcnttdis 
Livuiig organisms, howev'cr, when fed produced a diarrhea in the monkey with 
the Thir) -Vella fistula, without affecting the loop motility 

Endoplates streaked with the loop contents of the monkey with the Thiry- Vella 
fistula showed few' or no colonies No 5" cnlctiiidis organisms were recovered 
from the loop thirtv hours after irrigation with a liv'ing suspension of S' 
entd itidis 


I^T^RMITTL^T FeC \L ^TIO^ OF BaCTFRIA IN' ChROXIC BiU\U\ CaRRIFRS 

Llovd Arnold and A J Nedzel 

There are certain demonstrable changes that take place within the gastro- 
intestinal tract during the process of adaptation to external stimuli, such as 
alterations in climate and m diet The bacterial content of the lumen of the 
upper half of the small intestine is low and consists of enterococci in normal 
animals, including man This bacterial flora is not changed b) the ingestion of 
bacteria These exogenous strains are destroved within this part of the intestinal 
tract The simple and scant) bacterial life within the lumen of the duodenum 
and jejunum is a constant observation for normal animals 

The bacterial contents of the small intestine can be changed in sev'eral vva)S 
We have found that a w'arm temperature environment will cause a change in 
the bacteria in the duodenum and jejunum Accompan)ing this change m the 
endogenous bacterial flora there is a loss of the power to destro) ingested bacteria 
When bacteria are injected directl) into the duodenum of normal animals few 
of them can be found in the cecum When the same experiment is performed 
in a warm temperature room, many of them reach the cecum and remain v'lable 
for hours This shows that the intestinal tract can destroy bacteria independent 
of the stomach 

B prodigwsHs was injected into the gallbladder of dogs under sterile pre- 
cautions Nonleakmg appendiceal fistulae were established After from seven 
to ten days six animals showed no B />; odigwsiis in the cecal contents , four 
animals had a few isolated colonies after direct plating of the contents When 
these animals were placed in a vv'arm and humid room for three hours, many 
B pi odigwsus were present in the cecum and persisted for many hours Agar 
stab cultures of B piodtgiosus were sewed into the lumen of the gallbladder in 
dogs This led to a more persistent carrier state and more of these micro- 
organisms could be found in the cecum from one to four weeks after recovery 
When these animals were placed in the hot room, many more bacteria appeared 
than in ordinary temperature rooms This vv’as a substantiation of our previous 
experimental work, namely, that interference with the self-disinfecting power 
of the small intestine vv'ould allow patients vv'ho have recov'ered from typhoid 
fever some time ago to become fecal carriers The hot weather causes an inter- 
ference with the bacterial killing power of this region of the intestinal tract 
Patients recovered from typhoid fever who show an absence of B fyplwsits in 
the feces ma) have small lesions along the biliary tract that eliminate these 
bacteria into the duodenum but under normal conditions they are destroyed 
before reaching the large intestine If the self-disinfectmg power of the small 
intestine is absent, then such persons would be carriers The same is true of 
the water-borne and food-poisoning diarrheas 

In many instances the epidemiolog) of tvphoid fever following a water-borne 
diarrhea or food-poisoning epidemic has been difficult to explain No bacteria 
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resembling the tj phoid group can be isolated from water or food m a great many 
instances The appearance of tj phoid fever in the warm months of the vear has 
been difficult to explain epidemiologicalh The ingestion of polluted water 
causes diarrhea There is a loss of the self-dismfecting power of the upper 
part of the small intestine during diarrhea The same is true of diarrhea due 
to food poisoning 

DISCUSSION 

FRA.NK SiiiTHirs Were the results with tissue-invading organisms such 
as B fy(>Iwsus the same as with the lumen-dwelhng organisms’ 

L L Arnold We could not work quantitativeh with organisms of the 
tv phoid group as well as with the nonpathogenic chromogens used 


Bifid Apex of the Hfart of a Glinea-Pig H B Hanson 

A more or less complete congenital separation of the ventricles of the heart 
through the septum is known as bifid apex of the heart Judged by the dearth 
of recorded accounts it seems to be a rare anomah I have found onlj four 
references to this anomaly in human hearts published in ninetv j-^ears H D 
Rolleston (Bifid Apex of the Heart, Tr Path Soc London 43 37, 1891-1892) 
described briefl 3 the heart of a woman, aged 40, who died of stenosis of the 
mitral and aortic valves The apex of the heart was formed by the left 
ventricle, and extending from the right side of this was a second apex that 
of the right ventricle A W Mever (Hearts with Bifid Apices, Anat Rec 
9 524, 1915) published illustrations of two hearts with deeply notched apexes 
but included no descriptive details F P Mall (Bifid Apex of the Human Heart, 
Anat Rec 6 167, 1912) recorded a heart with bifid apex found m a cadaver 
at Johns Hopkins Univ'ersitj The cleft was 2 cm deep and the anomaly was 
attributed to an arrested development of the apex in an embryo more than 11 mm 
long IMaude E Abbott (Congenital Cardiac Disease in Osier, William Modern 
Medicine, ed 3, Philadelphia, Lea & Febiger, 1928) stated that in her list of 850 
congenital cardiac defects, bifid apex occurred fifteen times with and independently'' 
of other defects She also referred to Theremin’s 106 cases in which bifid 
apex occurred three times 

According to F P Mall (On the Muscular Architecture of the Ventricles 
of the Human Heart, Am J Anat 11 211, 1911), the superficial muscle fibers 
of the ventricles are divided into two mam groups One sy'stem, the “bulbo- 
spiral ’ band, arises from the conus arteriosus and the root of the aorta The 
other, the “sinospiral ’ band, has its origin from the region of the pnmitiv e 
v'enous sinus The fibers of each of these systems normally cover portions of each 
ventricle They extend from above obliquely downward and at the apex all are 
coiled into a vv'horl or v'ortex From this all pass to the interior of the walls 
and then back to the base of the ventricles, some in the septum and others 
in the papillary muscles Mall stated that a bifid apex results when there is a 
defect m the formation of the normal muscular vortex This occurs because 
the sinospiral muscle band does not reach the apex of the left v'entricle, and the 
apex, therefore, is formed by the bulbospiral band and consequently the inter- 
ventricular groove persists 

According to Mall bifid apex is commonly' found m some marine animals 
such as the dugong, but no reference could be found of its occurrence in anv' 
of the higher vertebrates although texts on comparative anatomy, embrvologv 
and various species of animals were examined Dr W J Osgood, curator for 
the department of zoologv at the Field Museum, Chicago, assisted in offering 
his library' and that of the museum for additional study but here also no informa- 
tion was found regarding bifid apex of the heart in the higher vertebrate forms 
It IS impossible to estimate, therefore, the frequency of occurrence of this 
anomaly m the higher vertebrates 
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During the routine postmortem examination of a guinea-pig in the laboratory 
of St Luke's Hospital bj' j\Iiss Marian Barnes, the ^entrlclcs of the heart were 
found to be separated along the interventricular septum Since an average of 
250 guinea-pigs is examined postmortem each j’ear in this laboratory without an 
anomaly of this kind having been noted, this congenital deformit\ was considered 
to be rare A careful examination of the heart was then made and a search 
established for reports of a similar anomalj in man and the higher animals 
The heart with its thin, transparent pericardium occupied the usual position 
in the thorax After the pericardium had been opened there was a median 
longitudinal division of the septum and although the ventricles w^ere close together 
they w'ere separate and each had a complete w’all of its own The septal surfaces 
of the approximated ventricles were smooth and glistening and had no hemor- 
rhages such as occur m freshly divided tissues and which would ha\e been 
present had the septum of the heart been accidentalh dnidetl ly the scissors 



Ventral view' of the heart, illustrating the extent of bifurcation of the apex 

used in opening the pericardial sac The approximated surfaces did not he in 
a straight sagittal plane, but instead the septal w'all of the right ventricle w'as 
a concave surface that cupped itself over the com ex septal surface of the left 
ventricle like the approximated paired kernels of a double almond The heart 
w as then remo\ ed w'lth the stumps of the large vessels intact The anterior 
length of the left side of the heart from the root of the aorta to the apex 
W'as 2 cm and the right, 1 9 cm The fissure mentioned extended on the anterior 
surface from the apex upw'ard 1 2 cm to the low'er margin of the left auricular 
appendage and on the posterior surface upw'ard 0 7 cm The apex was thus 
completely divided for a length of 7 mm The dorsoveiitral diameter of the 
heart at the upper level of the fissure ventrallj w'as 1 1 cm and the dorsoveiitral 
extent of the fissure at the same level w'as 1 cm The remainder of the lentricles 
above the completely divided apex were therefore connected onlj' by a band of 
mjocardium about 1 mm m thickness on the posterior surface of the heart 
There w'as no connection below betw'een the ventricles The large vessels at the 
base of the heart had the usual relations The ductus Botalli was closed but a 
fibrous cord persisted 0 4 cm long and 0 1 cm in diameter 
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The inside length of the left \entncle from the mitral ring to the apex 
was 1 1 cm and from the attachment of the aortic leaflets to the apex it was 

1 3 cm The thickness of the myocardium of the left ventricle measured along the 
septum behind at the level of the mitral ring was 3 mm The length of the 
right ventricle from the tricuspid ring to the apex was 1 1 cm and from the 
attachment of the pulmonic leaflets to the apex it was 1 4 cm The thickness 
of the myocardium of the right ventricle measured along the septum in front 
was 1 mm The diameter of the tricuspid ring was 7 mm , of the pulmonic 

2 mm , of the mitral 6 mm and of the aortic 2 mm There were no abnormalities 
of the leaflets of any of the valves 

The heart described m this report was unusual in that the ventricles nere 
separated at the auriculoventncnlar junction 


t 
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Molecular Physics ix Relation to Biolog\ Report of the Subcommittee 
on Molecular Phjsics, of the National Research Council Price, S 3 Pp 293 , 
with 71 line-cuts and 2 plates Washington, D C National Research Council, 
1929 

The National Research Council has performed a useful serMce m publishing 
this compilation of contributions which ser\e notice that molecular pin sics is 
hereby recognized as one of the official routes for invasion of the problems of 
biology As du Nou} sajs in his stimulating introductory chapter, “Molecular 
physics deals mainl}' w'lth the phj'sical properties of molecular arrangements The 
name itself is relatively 3 0ung, but the techniques emplo3ed are those of ph3Sics, 
of physical chemistr3, and of chemistr3, and for that reason, it ma3 be said that 
most biologic problems depend on molecular physics for their solution An 
isolated phenomenon ma3 be of chemical nature, 3Ct its consequences, in the 
organism as a whole, ina3' be purel3 phvsical ” Actuall3, molecular phvsics covers 
the same ground more famiharl3'^ designated b\ the term colloidal chemlstr^, and 
the theme of this volume is largel3 a reiteration of the well known fact that biologic 
phenomena are not all due to reactions between chemical ^alences, but also to 
ph3'Sical interaction betw'een large molecules Du Noin stresses as the mam 
objective the enlisting of the interest and cooperation of plnsicists in the problem 
of biology b3’^ placing before them these problems, not as isolated m3Sterious units, 
but as expressions of the same fundamental principles and laws which go\ern the 
inanimate w^orld, and to direct their attention to the existence of this bridge, 
“directly connecting physics and chemistr3’’ o\er the chasm of chemical methods” 

The several authors each present brief statements of their owm particular fields 
of interest, starting out w'lth Ascoli’s description of his miostagmm rccj^ction which 
he brought out in 1909 as a new' method for investigation of immunologic reactions 
b3 observing the change in surface tension accompanying them He admits that 
the general neglect of this method by immunologists is justified b3 its inferioritv 
to other methods as a practical diagnostic procedure, but presents claims as to 
its possible value in the diagnosis of cancer This paper seems out of place among 
the follow'ing much more definite articles, which deal mostb W'lth exact and com- 
prehensive observations Thus, Chambers describes the work that has been done, 
largely by himself, in estimating the h3'drogen ion concentration and the oxidation- 
reduction potential of cytoplasm by micro injection methods Donnan re\iew'S m 
three pages the investigations that have been made on the Donnan equilibrium, 
and points out that the general thermodynamical equation w’hich is applicable to 
the case of ionic membrane equilibria has been lying buried all these 3'ears in 
Willard Gibbs’ celebrated memoir on heterogeneous equilibrium More extensively 
are presented the principles, methods and mathematics for investigation of surface 
tension by N E Dorsey, and the mechanism of filtration through porous membranes 
by Leonor Michaelis Osterhout reviews and summarizes his important work in the 
permeability of cells, and du Nouy does the same for his pioneering attempts at 
a study of the physical chemistry of immune serums Northrop presents a brief 
statement on the nature of viscosity and its measurement, while Seifriz gives a 
much more detailed report on the viscosit3' or plasticit3' of protoplasm as determined 
b3' himself and other investigators Vies and de Coulon offer a resume of their 
attempts to influence the growth of tumors by modif3'ing the iso-electric point of 
the tissues Each article is accompanied by a useful bibliograph3' It w'lll be seen 
that these papers are a somewhat heterogeneous lot which present a few isolated, 
often unrelated topics of interest to the general biologist as well as to the “colloid 
chemist” Presumably the committee that put out this compilation was largely 
actuated bv thoughts of the careers of the little acorns 
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The Chemical Aspects of Immunity By H Gideon Wells Second 
(revised and enlarged) edition American Chemical Society Monograph Series 
Price, $6 Pp 286 New York The Chemical Catalog Company, Inc , 1929 

Immune reactions, irrespective of whether the mechanism involved is colloidal 
or what one may call strictly chemical m nature, are fundamentally chemical 
reactions and their study therefore properly belongs to the field of biologic chemistry 
The first edition of this book, which appeared about four years ago, was, however, 
the only one, at least in the English language, which emphasized the chemical 
aspects of immunology Although the general plan and purpose of the book 
remain unchanged, a great deal of material has appeared during the last few years 
which bears on this subject and which has been incorporated into the new edition 
Among the outstanding items discussed in the present revision are “the newer 
contributions on the influence of lipoids and carbohydrates on antigenic activity 
and specificity, the refining of antibodies to near the vanishing point, the chemical 
modification of antigens, the increasing study of isolated antigens, the growing 
recognition of the differences between complex and simple antigens, and the varied 
if unsuccessful attacks on the problems of specificity ” The author presents a 
vivid picture of the present state of the relationship between immunology and 
chemistry which should prove a thrilling adventure to the workers in both sciences, 
and especially in chemistry, who are not familiar with the important bond between 
them and the benefits to be derived from each 

The science of immunology, originally concerned with disease, has developed 
so rapidly in the last quarter of a century that we may well consider it as a 
border science between biologic and colloid chemistry on the one hand and bac- 
teriology and the other medical sciences on the other, m much the same way that 
physical chemistry is considered a border science between physics and chemistry 
The advances in immunology have been almost entirely empiric, as in any new 
science, but we are gradually approaching the time when immune reactions may 
be placed on a sound theoretical foundation For this purpose, however, we must 
develop workers who are familiar with the fundamental ideas and methods of 
both parent sciences Some of the most important and perplexing problems in 
biochemistry, such as the structure of the protein molecule, are indissolubly bound 
up with such problems as the chemical nature and specific reactions of antigens, 
and any advances m one field are bound to be reflected in the other Relationships 
of this sort may be cited in great numbers, and it is because the present volume 
reviews the progress made thus far m this highly important border science and 
because it emphasizes the contributions which biochemistry and immunology are 
capable of making to each other that it forms a stimulating addition to both the 
chemical and the immunologic literature 

The Right Honourable Sir Thomas CLirroRD Allbutt, KCB, MA, 
MD, FRCP, FRS, Hon M D , D Sc , D C L, , LL D , Regius Professor 
of Physic in the University of Cambridge A Memoir By Sir Humphry 
Davy Rolleston, GCVO, KCB, MA, Regius Professor of Physic in the 
University of Cambridge Cloth Price, '>6 Pp 314, with 3 illustrations 
New York The Macmillan Company, 1929 

Clifford Allbutt lived for eighty-nine years His active medical life, which 
continued until his death in 1925, covered sixty-five years He made many 
additions to medical knowledge and technic and he was for many years one of 
the most influential, widely respected and honored English-speaking phj'sicians 
He invented the form of clinical thermometer now m use, he described S 3 ^philis 
of the cerebral arteries in 1868, before Heubner, he exploited the value of the 
ophthalmoscope in general medicine, he urged the study of pathology on a com- 
parative basis, he advocated the aortic origin of angina pectoris and separated 
h>perpiesia (essential hypertension) from other forms of increased blood pressure 
— to mention only some of his achievements He maintained consistently through- 
out his long life a wonderful energy and an unceasing work “Only two things 
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are essential — to live uprighth and to be wisely industrious ” He w as a pro- 
found student of the histor}' of medicine, a master of literary stjde and a scholar 
m the large sense He was in rare degree Aersatile, learned, wise and kind, 
and his influence went far and deep The life by his successor as regius professor 
of physic at Cambridge is concise and compact It traces his multifarious 
activities succincth jear by j'ear without losing touch with the man himself, and 
gives a clear and well defined picture of the life of a great personalitj 

Diseases Transmitted from Animals to Man By Thomas G Hlli, Chief 
Bacteriologist, Illinois Department of Public Health, Assistant Professor of 
Pathology and Bacteriology, University of Illinois College of Medicine With 
an Introduction by Veranus A Moore, Director, New York State Veterinary 
College, Cornell University Price, $5 50 Pp 352, with 29 illustrations and 
43 tables Springfield, 111 Charles C Thomas, 1930 

In the broad field of comparative patholog}' there is no subdivision of greater 
concern to human and to veterinary medicine than the one considered in this book, 
transmissible diseases common to animals and man 

There are five sections Section one deals with diseases of domestic animals 
and birds that may be transmitted to man tuberculosis, anthrax, foot-and-mouth dis- 
ease, infectious abortion (‘ Brucellosis” would be a good general term for the animal 
and human infections caused bj' the Brucella group), milk sickness, actinomjcosis, 
smallpox and cowpox, glanders, rabies, psittacosis, food poisoning, swine erjsipelas 
and parasitic diseases, including the broad fish tapevvotm In section two, rodent 
diseases are considered plague, tularemia, spirochetal jaundice, ratbite fever and 
Rocky Mountain spotted fever The third section is dev'oted to the relation of 
certain human infections to animals, e g, epidemic sore throat, diphtheria and 
scarlet fever, but diseases like malaria, yellow fever, typhus fever and trench 
fev’er, which are conveved from man to man by insects, are not discussed Section 
four deals with animals as passive carriers of pathogenic germs, as illustrated 
in botulism, tetanus and gas gangrene In the fifth section is a brief review of 
the part plajed bj each animal m the spread of human diseases 

There is an author as well as a subject index If a new edition is published, 
special care should be used to secure the correct spelling of proper names This 
will be a good book to consult mainlv for bald facts m respect to the epidemiologv 
and prevention of the diseases that fall within its scope The historical dev^elop- 
ment of the knowledge of these diseases is given rather full and suggestive 
consideration 
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THE EFFECTS OF HIGH VOLTAGE CATHODE RAYS 
ON THE GERMINAL EPITHELILAI 
OF THE RAT-^ 

VICTOR C JACOBSEN, MD 

ALBWA, N A 

The biologic action of cathode ra\^s has been studied in various 
laboratories since Coohdge, in 1926, deMsed a tube which made it 
possible to obseiA^e the effects of the cathode ra\ s outside the apparatus 
at extremely high Aoltages For seAeral a ears previously, however, 
Pauli and his co-A\orkers had been making fundamental contributions 
on cellular alterations m plants, bacteria and wounds, and in the skin 
of cold-blooded and ivarm-blooded animals The extent of their iiork 
was limited somewhat b} the low maximal voltage which their modified 
Lenard tube could withstand 

Some practical applications of cathode ra}S have also been made by 
Baensch and F'msterbusch ^ in Leipzig wdio reported success in the 
treatment for lupus tuberculosis, verrucosa cutis, psoriasis infected 
superficial wounds and cancroids The} used 95 kilovolts, 3 mil- 
hamperes, at 5 cm distance for from fifteen seconds to two minutes 
The} urged caution in the use of cathode rays because of the lack of 
knowledge of the biologic effects on the operator and patient 

Gu} er and Daniels - studied the effects of cathode ra} s on experi- 
mental cancers m rats The} found that with tumors not too far 
advanced the first irradiations had a detrimental effect, but that suc- 
cessive irradiations probably stimulated the tumor They estimated the 
maximal penetration of the effectne ra}s into living cancers as 0 5 cm 
Di osopJiila eggs w^ere killed in five-tenths second or less The lethal 
period of exposure for a normal rat irradiated OA’^er the belly w^as from 
three to four minutes There A\as no tendenc} tow^ard formation of 

■' Submitted for publication, Dec 16. 1929 

* From the department of pathologA of Albanj Aledical College 
This work was aided b\ a grant trom the Committee on Scientific Research 
of the American Aledical Association 

1 Baensch, W , and Finsterbusch, R Unsere klimschen Erfahrungen mit 
der therapeutischen Anwendung \on Kathodenstahlen, ilunchen med Wchnschr 
51 2171, 1927, AVeitere khnische Beobachtungen bei der Behandlung mit 
Kathodenstrahlen, Kim Wchnschr 15 681, 1928 

2 Gu 3 "er, M F, and Daniels, F Cancer Irradiation with Cathode Rajs 
J Cancer Research 12 166, 1928 
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cancer in the rat’s skin The action of 'the cathode rays on tumor was 
regal ded as direct and not systemic 

Stenstiom, Watkins, Nuinbeigei and Fallon,^ also using the Coohdge 
cathode lay tube, obsened the effects of iiiadiating the rabbit’s ear 
on the leukocytic formula The immedite reaction was an absolute 
increase in both neutrophils and 13’^mphocytes, the numbers returning 
to normal m a few houis A sustained reaction of slight absolute 
increase in neutrophils and a relative and absolute deciease in basophils 
and monoc^des aftei two da}s weie found 

The genesis of loentgen ia}s occuis when cathode ra}S impinge on 
matter, the spectrum ■\a131ng with the composition of the anodal taiget 
These roentgen rays, 111 turn on striking tissue 01 some other foim 
of matter give rise to secondar3 cathode 1335 The amount of roentgen 
rays produced by cathode ra3S of 200,000 volts, using a target as 
efficient as one composed of tungsten, is 1 datively minute, hence the 
loentgen rays generated 113 cathode ra3'^s sti iking animal soft tissues, 
which aie laigety composed of caibon, 113^1 ogen, 0x3 gen and nitrogen, 
elements of low atomic v eight vould be ot exceedmgl3'' smallei amount, 
although ver3 penetrating Any changes obsened in the short distance 
of the thickness of the rat’s skin and undeil3ing organs would in all 
probabiht3'- due to the piiman cathode lays, and any differences in 
effect as seen in the ^allous t3q3es of tissue should be explainable on 
the basis of diffeiences in tissue susceptibiht3' Studies directed at 
finding proof of this concept, m biolog3, may seem chiefly of academic 
value, but the work of Pauli and his gioup. of Coohdge and his 
assistants and of Baensch and Fmsteibusch indicates that cathode ra3’^s 
have some definite therapeutic applications, although to the present time 
they have been found, as a whole, infeiior to roentgen ra3'^s Never- 
theless, the making available in this manner of so tremendous an 
electiic potential ma3 lead to disco\eiies of more pionounced value 

In Februar3^, 1928 , ve leported fiom this laboiatoiy the changes 
occuning in the abdominal skin of the white rat following exposure to 
cathode rays The voltages used were 100 , 000 , 200,000 and 350,000 
The curient was 1 milhampere The animal was placed 2 5 cm from 
the anodal window and was entiieh piotected b3'' coppei foil, except 
for the small area iriadiated 

It was found that the intensit3’^ of the reaction in the skin varied 
according to the voltage and the length of exposure to the cathode 

3 Stenstrom, W , Watkins, C H , Nurnberger, C E , and Fallon, M The 
Influence of Cathode Ra\ s on LeukocA tes of Rabbits, Proc Soc Exper Biol R 
Med 26 380, 1929 

4 Jacobsen, V C and Waddell, K C The Effects of High-Voltage 
Cathode Rays on the Skin of the Rat, Arch Path 5 195 (Feb ) 1928 
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ra}S Marked gross changes were produced discoloration, depilation 
congestion, edema, later ulceiation and rather sluggish healing of the 
ulcer 

Microscopically, the most characteristic lesion was found to he a 
fusing of the collagen fibers of the corium and necrosis of the epithelium 
of the skin and hair follicles Alteied staining properties indicated 
profound chemical changes with the production of an acid reaction 
The vascular injury w^as not seiere and occurred after the h} ahnization 
of the collagen The depth of penetration of the primal}' cathode rajs 
as measured by the thickness of the zone of fused collagen varied fiom 
0 07 to 0 22 mm , as seen in the stained section Allownng foi 
shrinkage of the tissue in the \arious fixing and dehjdratmg fluids, one 
concludes that the penetration w as pi obabl} about tw ice that depth 

The peculiar degeneiation of the collagen is apparent!} similar to 
that caused by exposure to roentgen rays, hence the evidence was 
regarded as confirmator} of the Inpothesis that the biologic eftects of 
roentgen ra}S are not due primarily to the roentgen rajs but to the 
cathode raj s which the roentgen i a} s produce in the tissues 

One of the goals of research in patholog} is to discover in organs, 
tissues or their component cells alterations wduch are charactei istic oi 
pathognomonic for a given condition The macroscopic lesions in man} 
diseases are w ell knowm and almost as constant as the normal anatomic 
format Also, the micioscopic picture of cell anangements and certain 
finer cell changes can be included in the categorj of well established 
anatomic accompaniments of man} diseases 

It IS quite as essential to identif} what are bejond reasonable doubt 
the characteristic or unique eftects of the various forms of light The 
lesions caused by roentgen rays in human and low er animal tissues ha^ e 
been repeatedlj^ studied bj numerous imestigatois ever since Roentgen’s 
original discoveiy A characteristic single effect is acute hj aline degen- 
eration of collagen fibers, as pointed out by Wolbach ^ and others 
In addition, there are obhteratne vascular reactions, hjperplastic 
epithelial, later atypical epithelial changes and the production of skin 
cancer 

Chromatin is greatl} affected by roentgen raj s but not m a manner 
that peiTnits a diagnosis of roentgen injui} solely on the basis of 
structural alterations in chromatin It is possible, howevei, to damage 
the nucleus profotindlv without injuring the cjtoplasm for instance, 
in vitro, heart muscle of an embiyonic chicken will continue to 
beat foi days after the nucleus has been killed by exposure to a lethal 

5 Wolbach, SB A Summarj ot the Effects of Repeated Roentgen Ra\ 
Exposures upon the Human Skin, Antecedent to the Formation of Carcinoma, 
Am J Roentgenol 13 139, 1925 
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dose of radium ® Tiypanosomes so exposed may retain their motility, 
but cannot divide ‘ 

Recent!}, Cramer ® suggested that in death from roentgen iriadiation 
destruction of the organs of the reticulo-endothehal system has taken 
place Organs characterized by the capacity to absorb dyes during life 
are likewise affected directly by irradiation He saw an analogy between 
the action of histamine and the intoxication due to roentgen rays in 
the lagotonia, acidosis and leukocytic formula of the latter condition 
The clinical picture of intoxication due to roentgen rays is not clearcut 
and only adds further stress to the assertion that in the present state 
of knowledge one knows few absolute criteria for diagnosing a “burn” 
b} the roentgen rays, whether it is in the skin or in a deepei organ 

The male and female germ cells are exquisitely sensitive to roentgen 
ra}s Perthes,'’ in 1903, was the first to point out the relationship 
between the activity of reproduction in tissues and the degiee of radio- 
sensitivity He worked on developing eggs In 1906, Bergome and 
Tribondeau,'’® following work along similar lines, foimulated a state- 
ment or “law” which is as follows “Les rayons X agissent avec 
d autant plus d’lntensite stir les cellules que I’activite reproductnce de 
ces cellules est plus grande, que leur devenir karyokinetique est plus 
long, que leur morphologic et leurs fonctions sont moms definitivement 
fixees ” (The x-ra} s act on the cells with such intensity that the 
reproductive activity of the cells is greater, their karyokinetic growth 
is longer and their morphology and functions are less definitely fixed ) 

Our previous work on the skin of the white rat * indicated that at 
least one supposedly characteristic effect of roentgen rays (acute hyaline 
degeneration of collagen) could be produced by the direct action of 
electrons or cathode ra 3 S of high velocity It was therefoie believed 
advisable to stud} the reactions of the more sensitive geimmal epithelium 
to cathode rays The testes of the rat are readily available for such 
an experiment, but since they are covered by skin any changes m them 
would have to be explained as due to their being more sensitive than 
the unaffected layer of subcutaneous connective tissue below the level 

6 Prime F The Action of Radium on Embrj^o Heart l\Iuscle, Proc New 

York Path Soc 16 56, 1926 ^ 

7 Halberstaedter, P Experimentelle Untersuchungen an Trvpanosomen uber 
die biologische Strahlenwirkung, Berl klin Wchnschr 51 252, 1914 

8 Cramer, H Studien zur biologischen Wirkung der Rontgenstrahlen, 
Strahlentherapie 28 431, 1928 

9 Perthes Versuche uber den Einfluss der Rontgenstrahlen und Radium- 
strahlen auf die Zellteilung, Deutsche med Wchnschr 30 668, 1904 

10 Bergome, J , and Tribondeau, L Interpretation de quelques resultats de 
la radiotherapie et essai de fixation d’une technique rationelle, Compt rend 
Acad d sc 143 983, 1906 
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of the iippei 0 2 to 0 4 mm , which was the ‘Vone of eftect,” as 
detei mined by om pievioiis expeiiments on the lat’s skm 

TECHNIC or THE EXPEKIMENT 

In a pievious publication from tins laboiatoiy was dcsci ibccl a method of 
exposing a lat m front of the anodal window of the Coolidge cathode ray tube 
The experiments to be leportcd here w'eic perfoimed m the same manner except 
that the testes w’erc exposed rather than the abdominal skm, that is, the scrotum 
containing the testes Ihe animal was tied to a board, the scrotum being 2 5 cm 
from the anode Ihc rest of the animal wms coveied w'lth copper foil The 
scrotum was sha\cd before exposure, because a tbm covering of hair is sufficient 
to stop manv of the rajs The shaving was usually done several hours before 
the experiment m order that anv Inpcremia due to the friction nnolved in the 
shaving process w'oiild have tunc to subside At first, onlv one testis w'as irra- 
diated, the other being used as a control, this method being fairh satisfactore 
as a whole Difficult\ was encountered, however, at times, m preventing some 
exposure of the control side because of the spasmodic mo\enients of tbe animal 


Iaiiii 1 — Piotocol of ilu E\ pn nitrnt<; 



Number ot Rnts 

Time of L\ 
posure. Seconds 

VoltlRL 

3 


0 5 

200,000 

6 


1 0 

200,000 

S 


5 0 

200,000 

4 


10 0 

250,000 

1 


IS 0 

250,000 

3 


20 0 

250,000 

3 


30 0 

250,000 

6 


Noinnl contiols 


Also there was histologic evidence m a few' rats of a “spicadmg’ effect, that is, 
cathode ra\ changes could be detected on the medial side of tbe control testis 
wdicic it W'as close to the exposed testis Totally umrradiated animals of the 
same age and condition and from the same pens w'crc regarded as more satis- 
factory controls Plcncc m the later w'ork both testes w’cie ii radiated 

The actual irradiation w'as done in the reseaich laboratory of the General 
Electric Company m Schcncctadv, N Y , W'lth the cooperation of Dr W D 
Coolidge and the invaluable technical assistance of Mi C N Afooie 

Thirty -se^ en adult wdiite rats w'erc used in this investigation They W'ere 
about 5 months old and apparently healthy and virile The voltages used w'ere 
200,000 and 250,000, about equally divided as to number of animals The current 
W'as 1 milhampere In no instance w’as an anesthetic used, nor w’as the testis 
ever exposed directly It w'as thus possible to stiuh also tbe cutaneous changes 
of the scrotum and to compare them w’lth the cutaneous leactions ot the abdominal 
w'all as previously’ reported 

OBSERVATIONS 

Immediately aftei the iiiadiatioii, the bans boideimg the shaved 
7one weie seen to have turned a definite }elloyv Theie yvas also some 
edema, yvith vasculai dilatation, which became maiked m twenty-foui 
houis The seventy of the leaction seemed loiighly piopoitional to the 
voltage and time of expostiie The iiiadiation w’as accomplished m 
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interrupted exposiues of one second each with about one-half second 
intei vals 

The superficial epideimis began to desquamate in forty-eight hours, 
and consideiable drying of the skin occurred Intracutaneous hemor- 
rhage and edema became more marked, but no definite ulcei with moist 
suiface developed It seems unlikely from gross appearances that 
infection pla3ed any important role in the subsequent events 

The animals which were subjected to five-tenths second and one- 
tenth second exposures had slight local reactions, and after the super- 
ficial flaking off of loosened epithelium and a mild edema the skin in 



Fig 1 — A, scrotal area (rat 42) twenty-five hours after irradiation for fifteen 
seconds at 250,000 volts, showing edema of the scrotum and some discoloration 
with hemorrhage into the skin 

B, scrotal area (rat 43) twenty-five hours after irradiation for thirty seconds 
at 250,000 volts The cutaneous edema and hemorrhage are more marked than 
in rat 42 , 

about eight days had regained its normal texture, although the hair 
was not so abundant as before 

The rats irradiated for one second were killed with a blow on the 
head, six hours, six days, eight days and forty-nine days later, those 
given five seconds’ irradiation, six days, eight days and forty-nine days 
later , those given ten seconds’ exposure, after seventy hours, eight 
da} s and fifty days , those given fifteen seconds’ exposure after twenty- 
five hours, four days, twelve dajs and twenty-one days, those given 
tv enty seconds’ exposure, after eight days . those given thirty seconds’ 
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exposuie, aflei twcnty-fiA^e houis, twche days and twenty-one days, 
respectively Six animals weie used as contiols The senes, then, 
seems sufficiently lepiesentative of time mteivals to give a leasonably 
conipi ehensive pictme of the alteiations in the testis under the con- 
ditions of the expel iment 

In no instance was theie obsci\ed any adhesion of the subcutaneous 
tissues to the tunica vaginalis The testis when exposed in its sac was 
always smooth and glistening In the lats given five-tenths, one-tenth, 



Fig 2 — Scrotal area (rat 39) eight dajs after irradiation for twenty seconds 
at 250,000 volts A large necrotic and hemorrhagic area is present in the scrotum 
with slightl}’- dry surface 

five and ten seconds’ exposures, no gioss changes were observed In 
those given fifteen, twenty and thiity seconds’ exposuies, there was 
frequently, but not always, piesent a zone of ti anslucenc}'' directly 
beneath the iiiadiated aiea, and occasionally punctate hemorihages 
With the heavier doses, theie was visible edema of the tunicae, but no 
hydrocele The epididymis showed no macioscopic changes The testes 
when incised bulged out in a semi-diffluent mannei, but this is the noi- 
mal consistence in the white i at The tissue was fixed in small portions 
in Zenkei’s fluid neutial solution of foimaldehyde-Zenker, a diluted 
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solution of foimaldehj'de, U S P (1 10), and according to Kolachev’s 
osmic-bichromate method for the demonstration of the Golgi apparatus 
and lipoid and fat droplets 

Before describing the abnormalities encounteied in the testes of 
the white rats exposed to cathode rays, I must point out that in the 
so-called normal testis not only of the rat but of other mammals 
vaiious degenerations are encounteied Bairatt and Arnold, m then 
study of lesions in the lat’s testis caused by loentgen rays, described 
the following changes m their normal series (1) necrosis of sperma- 
tocytes of the first order m a small fraction of animals, the cells 
taking basic instead of acid dyes, and being found both in cells under- 
going mitosis and in those not dividing, (2) fatt)- globules near the 



Fig 3 — Seminiferous tubule thirteen da 3 s after the application of roentgen rays 
(copied from Barratt and Arnold Arch f Zellforsch 7 242, 1911-1912) All 
seminal cells have disappeared Externalfi', the basement membrane is seen 
Distributed within the tubule are numerous nuclei of cells of Sertoli the cyto- 
plasm of which forms a coarse framework, within the meshes of which fatty 
masses, more or less darkly stained with osmic acid, are sparsely scattered No 
definite lumen is present in the tubule (compare with fig 7) 

lumen of tubules, about 3 micions in size, in the c}toplasm of spermatids 
and in cast-off pai tides of cytoplasm, a dozen oi more in a group, 
(3) fatty globules from 2 to 12 microns m size m young spermatids 
These changes vere seen chiefly m the noncopulatory periods, when 
the testes were in the abdomen Multinucleate cells rarely occuired and 
occasional!}’- enlaigement of archoplasmic vesicles They did not 
encounter intranuclear bodt 3acuoles or inegular mitoses 

11 Barratt J O W, and Arnold G Cell Changes in the Testis Due to 
X-Ra^s, Arch f Zellforsch 7 242, 1911-1912 
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In 111 } control animals, few degenerative changes were seen in 
numerous sections fiom both testes No cell necroses vere found, nor 
ain multmucleate or giant cells of aii} t}pe Fatty globules, however, 
vere not mfrequenth seen hmg free in the lumen of tubules and some- 
times in the spermatid zone The} Avere minute, and their significance 
A\as not clear 

The folloAMiig obserA^ations vere made on tissue fixed m Zenker’s 
fluid and stained vith hematox} hn-eosm and eosm-methylene blue 
One exposure of one-half second, at 200 000 Aolts, produced definite 
changes m the skin, and in six days repair was Avell under way beneath 
the zone of necrosis Epithelial regeneiation w^as definitely retarded, 
howcAcr The tunica Aagmahs testis was normal The hmphatics 



i t SI 











Fig 4 — Seminiferous tubule ele\en da>s after the application of roentgen raAS 
(copied from Barratt and Aniold) The seminal cells hare disappeared, their 
place being taken b 3 numerous fattj masses stained in varying degrees of darkness 
b\ osmic acid The nuclei seen are those of cells of Sertoli, the cjdoplasm of 
vhich forms a loose meshwork throughout the tubule The lumen of the tubule 
has become obliterated 

beneath the tunica Avere dilated Blood capillaries occasionally shoAved 
endothelial proliferation, but no thrombosis The seminiferous tubules 
AA ere all intact The intei stitial cells appeared normal The Sertoli cells 
and spermatogonia Avere unaffected ]\'Iany tubules shoAved hyaline 
droplets l}ing free m the midzone and also free in the lumen inter- 
mingled AAith mature sperm These Avere probabl} seminal granules 
deriA^ed from degenerated spermatids A feAv balloon-hke A^acuolated 
cells in some tubules along the periphery of the testis Aveie probably 
degenerated spermatocytes of the first order 
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Irradiation for one second gave a picture much like the foregoing, 
except that hyaline droplets were more numeious after six days Often 
It appeared as though they represented altered heads of spermatozoa, 
the flagella having disappeared Pyknosis in cells of spermatid type 
was prominent in some rats An occasional atrophic tubule was found, 
but this could well be uni elated to the irradiation 

Irradiation for five seconds produced marked degeneration of the 
scrotum, but there was no distinct continuity of lesion between the 
subcutaneum and the tunica vaginalis Lymphatic dilatation and some 
endothelial proliferation were present Along the penpheiy of the 
testis, just beneath the sciotal skin, a few tubules were encountered m 
which the mature spermatozoa showed marked swelling of their heads, 
which took a pale basic stain No tails could be demonstrated on 
many sperm 

The results m the series of rats given five seconds’ exposure to 
200,000 volt cathode rajs may be summaiized as follows The tunica 
vaginalis was normal The Ijmphatics were dilated The tubules just 
beneath the capsule showed swelling and vacuolation of speimatids, with 
desquamation and fragmentation of cells The Sertoli cells were normal 
A dearth of mitotic figures in spermatogonia was noted It was at 
times difficult to be certain of the identity of the many degenerated 
cells Hyaline droplets were abundant m the lumen Some phagocj’-tosis 
of spermatozoa by large mononuclear cells was noted The interstitial 
cells were normal and often contained a hpoid pigment The afore- 
mentioned alterations were visible in six days and as late as forty-nine 
days aftei exposure could still be detected The number of tubules 
affected was small, but their location beneath the field of irradiation 
would seem to indicate that the changes were probablj'- due to the 
irradiation Most of the tubules showed abundant mitoses and sperma- 
togenesis The epididjmis was usually full of sperm, but some cells 
of the lining membrane were swollen and vacuolated or undergoing 
a hyalovacuolar change 

So far the evidence of injury of the testis bj’- the cathode rays 
has been entirely microscopic However, with exposures of ten seconds 
and longer there were also gross alterations Within twenty- four hours, 
areas of translucency appeared just beneath the capsule on the irradiated 
side, and occasionally punctate hemorrhages after fifteen or twenty 
seconds’ exposure The translucent foci were due to degeneration of 
tubules, the spermatozoa and most of the epithelium of which had 
undergone necrosis with disappearance of most cells after seven days 
That it takes much less irradiation to produce effects in germinal 
epithelium than m connective tissues was evident in this senes of 
animals The tunica A'-aginahs and the underlying fibrous capsule 
showed no histologic change, while the seminiferous tubules were con- 
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sideiabh alteiecl In some rats a zone about fi^e tubules or about 0 6 
mm, deep was afiected uith a sharp line of demarcation between 
health} and damaged tubules . that is, uhole tubules were mjuied usually 
In the lats exposed for hiteen and twent} seconds the depth of the 
miur\ ^^as slight!} greatei and theie uas a moie giadual diminution 
of Msible lesions 

The sequence of changes seemed to be first s^^elhng and vacuolar 
degeneration aftectmg the speimatids and spei matoc} tes The sperma- 



Fig 5 — Spermatic tubules to a depth of about 0 3 mm in rat 38 after fifteen 
seconds irradiation of scrotal area at 250,000 \olts showing loss ot spermatogemc 
cells and proliferation of Sertoli’s cells, X 154 


tozoa seemed more resistant Aftei foui da}s, the damaged cells and 
spermatozoa had disappeared, and onl} shadow} outlines of cells 
remained Even Sertoli’s cells had been destro}ed m some tubules 
The changes in the nuclei were laigely due to chromatolysis wuth or 
wuthout preceding p}knosis Intianuclear ^acuoles were found m 
spermatocytes and spermatids After fift} da}S. laige multmucleate 
phagocytic cells appeared and engulfed nuclear particles and heads of 
spermatozoa Sertoli’s cells almost filled the lumen of some tubules 
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Obliterative prolifeiations of vasculai endothelium weie occasionally 
seen In marked contrast to the tubules within the “zone of influence,” 
other tubules m the same low power field appeared normal with sperma- 
togenesis 111 progress and mitoses m about normal number and type 
The profound alterations in the germinal epithelium described were 
visible with the ordinal y methods of fixation and staining It was 
thought that finer cell changes might be detected by the use of other 



Fig 6 — Superficial tubules of testis in rat 39 eight days after twenty seconds’ 
irradiation of scrotal area at 250,000 volts, showing destruction of spermatogenic 
cells, many multinucleate cells, some phagocytic, in two of the tubules, pro- 
liferation of Sertoli’s cells, which tend to fill the lumen, and nuclear degeneration 
in many of Sertoli’s cells , X 163 


technics Special attention to certain structures m cytoplasm and nuclei 
seemed warranted Gatenby and Wigoder recentl)'’ studied the effects 
of roentgen rays on the Golgi apparatus of the epithelium of the guinea- 

12 Gatenby, J B , and Wigoder, S The Effect of X-Radiation on the 
Spermatogenesis of the Gumea-Pig, Proc Roj' Soc 104 351, 1928 
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pig’s testis Gatenb} had picMousIy concluded that the centiosoine was 
not injuied hy loentgen ia}s, that stiong doses pi evented neither 
pioper oiientation of the spermatids in lelationship to the lumen nor 
piopei oiitgiowth of the flagellum fiom the head centiosoine Gatenh}' 
and Wigodei summaiized their woilc as indicating that the specific 
eftect of loentgen irradiation on cell mitosis is due to a temporary 
hreaking doun of ceitam hpoid substances necessaiy foi mitosis This 
hpoid substance was supposed to be located in the coitex of the Golgi 



Fig 7 — Degeneration of seminiferous tubules to depth of about 0 6 nun 
(X138) in rat 41 fifty days after ten seconds’ irradiation of scrotal area at 
250,000 volts Sertoli’s cells tend to fill up tlie lumina and themselves show many 
changes There is dilatation of the hmphatics The tunica vaginalis is normal 
Vacuolation and fatty degeneration are prominent Compare with figure 3 

apparatus The} found that sometimes the Golgi hpoid coitex became 
flocculent and granular instead of smooth The most radiosensitn e 
period of mitosis was just befoie the prophase, since it was impossible 
for the cell at that stage to recovei fiom the eflrects of broken dovn 
lipoids, an abnormal mitosis leading to death resulting Cells entering 
mitosis might be killed by inability of the centiosoine to pass out of 
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the idiozome preparatory to amphiaster formation Postnuclear bodies 
were sometimes abnoimal in the ii radiated testis 

The lats in my series exposed for ten, fifteen, twenty and thirty 
seconds to rays, at 250,000 volts, and a current of 1 milhampeie, were 
killed by a blow on the head The testes weie removed at once, and 
portions placed in vaiious fixatn-es Small pieces were fixed according 
to the Kolachev-Nassanow method foi the demonstration of the internal 
reticular apparatus of Golgi, an osmic acid tieatment combined with 
bichromate-chromic acid fixation The Golgi appai atus becomes blackened 
b}'' this method as do fat droplets and hpoid bodies to a certain extent 
It IS best to emphasize that errois in technic aie easily committed in 
staining the Golgi apparatus, the most accurate observations of it being 
made by biologists who have had considerable expeiience with the vari- 
ous technics The material may be demonstrable by one method and 
not by others, hence it is usuall}'^ advisable to tr}”- seveial befoie pro- 
nouncing on the characteristics of the Golgi apparatus It is generally 
considered that the Golgi appai atus is relatively easily demonstrated 
in the testis by osmification, and Kolachev’s technic was used success- 
full}’' by Gatenby and Wigoder in then studies of roentgen changes 
in the guinea-pig’s testis, hence the observations to be reported here 
are based on this method 

In the contiol animals, the Golgi appai atus was usually well shown, 
hence, I feel, notwithstanding my small experience with this cell struc- 
ture, that the changes to be described were real in the sense of at least 
occurring ante mortem and not being due to operative trauma or 
autolytic processes 

The tubules that showed the most degeneration with oi dmary stain- 
ing methods disclosed varying degrees of alteration of the Golgi 
apparatus Fragmentation with dispersion of the pai tides rather widely 
throughout the cytoplasm was a common picture, although where the 
nucleus had been destroyed no trace of Golgi material was found 
The cells of Sertoli appeared the least affected as judged b)’’ the 
morphology of the Golgi apparatus 

The acrosome of the spermatid was markedly enlarged twenty-four 
hours after thirty seconds’ irradiation, and the Golgi material often 
appeared more or less fused with it The nucleus was frequently sur- 
rounded entirely by a ring of blackened fine granules, even in cells that 
were noimal otherwise In spei matocytes similar changes were noted 
More normal-appearing Golgi networks Aveie seen in the more deeply 
situated tubules indicating that the penetration of the rays was not 
deep Some spermatogonia showed a Golgi apparatus resembling a 
spherical vesicle with a central dealer zone This might be normal as 
to shape, but often seemed considerably inci eased in size 
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Fig 8 — Drawings of various cells of the rat’s testis following exposure to 
cathode rays Kolachev’s osmic acid technic was used for the demonstration 
of the Golgi apparatus A, C and D, spermatocytes of the first order showing 
perinuclear arrangement of Golgi material in rat 43 after thirty seconds’ irra- 
diation of the scrotal area at 250,000 volts, m D fragmentation has occurred 
B, an osmiophihc network and rodlike and granular bodies isolated from a larger 
mass lying close to the nucleus E, a spermatid with fragmented Golgi material 
|F, a cell from the midzone of a tubule, possibly representing fused Golgi and 
acrosomic material G, probably a spermatid, from rat 42 twenty-five hours 
after irradiation for fifteen seconds at 250,000 volts, showing enlarged archo- 
plasmic vesicle and no definite Golgi network H, fragmented Golgi material, 
numerous lipoid droplets (rat 42) I, cell of doubtful identity, showing sepa- 
ration of Golgi material into two portions, each somewhat spherical and vesicular 
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The interpretation of alterations of what might be considered the 
normal type of Golgi network for a given cell must be accompanied 
by many qualifications Cowdry,^® in particular, emphasized the need 
of great caution in evaluating such changes He found the term 
“apparatus” objectionable because it carries with it the idea of a 
mechanism He stated that in MetasoQj taken generally, the Golgi 
apparatus shows a tendency to occur in isolated rods and spherules 
instead of complicated networks, this being particularly true in stages 
of oogenesis and spermatogenesis Occasionally, isolated fragments are 
met with in otozoa, some writers hence using the term Golgi “body ” 
This, however, gives the impression of distinctive form and to some 
extent of solidity, as contrasted with the relative fluidity of the Golgi 
material 

Hyman in his studv of the speimatogenesis of Fasciolaria found 
that the Golgi apparatus of the germ cells and certain somatic cells 
occurs in the foim of tiny spherule-like vesicular bodies with a central 
“chromophobe” and a peripheral “chromophil” substance The more 
complicated networks are apparently encountered higher up in the 
animal scale 

Cowdry reviewed the literature on the morphology of the Golgi 
apparatus under various abnormal conditions which included tumors, 
tubeiculosis, rabies, experimental poisoning and vitamin deficiency 
The most common observation was fragmentation Dispersal through- 
out the cytoplasm, peiinuclear formations, increase in size, reduction 
in size and reversal m position are reported, but no one change 
pathognomonic of a given condition 

In my lats exposed to cathode rays, swelling was a common abnor- 
mality of the Golgi apparatus, also fragmentation and perinuclear 
arrangements Legendre in 1910 electrically stimulated the posterior 
root lumbar ganglion of a dog and found fragmentation with dispersal 
to the periphery of the cytoplasm Cajal found that autolysis pro- 
duced fragmentation 

That the exposure of the rat’s testis to cathode rays causes definite 
changes in the Golgi apparatus of the germinal epithelium is sug- 
gested by my experiments Gatenby and "yVigoder found that in the 
testis of the guinea-pig iriadiated with roentgen rays the hpoid coitex 
becomes flocculent and gianular The other degeneiative and necrotic 
changes seen in the testis of the rat exposed to cathode rays seem veiy 

13 Cowdrv, E V General Cj'tologj'-, Chicago, University of Chicago Press, 
1924, chapter on Cytological Constituents 

14 H-\man, O W Spermic Dimorphism in Fasciolaria Tuhpa, J Morphol 
37 307, 1923 

15 Legendre, quoted b}' Cowdry (footnote 13) 

16 Cajal, quoted bv Cowdr^"^ (footnote 13) 
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similai to those found b} Baiiatt and Arnold in then lats inadiated b} 
loentgen ia}s Hence it seems wan anted to sa} that the effects of 
roentgen lays on geiminal epithelium, as well as on the skin and sub- 
cutaneum, aie piobabl} due not to loentgen lays pei se but to the elec- 
tions or cathode ia}s set free in the tissues 

These studies suggest that cathode lays applied to the abdominal 
i\all of female rats might in a similai mannei pioduce changes in the 
o\a Expel iments \\ith feitihty should also be made for fuithei com- 
paiison Mith the uell known effects of iiiadiation with roentgen ra}s 

SUMMARY 

A stud} was made of the effects of cathode ia}S of high ^oltage 
on the geiminal epithelium of the male adult white lat The shaved 
scrotal area was exposed in fiont of the anodal window of the Coolidge 
cathode lay tube at voltages of 200000 and 250,000 with a cuirent 
of 1 ma The length of the exposuie \aiied fiom fi\ e-tenths second 
to thirty seconds 

The changes in the scrotal skin weie similar to those in the abdominal 
skin as desciibed pieviousl} by Waddell and me 

Definite lesions weie pioduced m the seminifeious tubules in a 
zone about 0 6 mm in depth The lesions consisted of degeneiative 
and necrotic changes lesemblmg those caused by roentgen ra}s The 
tela subcutanea below the upper 0 2 mm of the skin and the tunica 
^aglnahs testis shoued no evidence of injury, indicating clearly the 
much greatei sensitivit} of germinal epithelium to this foim of irradia- 
tion Alterations m the Golgi appaiatus of the geiminal cells weie 
also observed, vhich coiiespond Avith the obseivations in the testis of 
Cavia cobaya irradiated vith roentgen rays, as leported by Gatenby 
and Wigoder 

These obseivations aie offeied as fuither biologic evidence that 
the effects of loentgen lajs aie not due piimarily to the loentgen lays 
but to the electrons or cathode rays set free in the tissues 



OSTEOGENESIS IMPERFECTA CONGENITA 

A STUDY OF ITS HISTOPATHOGENESIS ^ 

M WEBER, MD 

SAN TRANCISCO 

The piogiess made m the histolog}' of noimal and pathologic bone 
within the last decade encourages a renewed investigation of the histo- 
pathogenesis of osteogenesis impel fecta According to von Reckling- 
hausen,^ thiity cases of osteogenesis imperfecta (osteopsathyrosis 
congenita oi fiagilitas ossium congenita) were known in the literature to 
1910 This number has been greatly increased within the last twenty 
}ears b}^ the utilization of the loentgen rays in diagnosis It is super- 
fluous to leMew here the papeis which may be found m the literature 
of the vaiious countries, since that has been done lecentl}’" by Dietrich " 
The clinical and roentgenologic pictuie of osteogenesis impel fecta is 
well known Theiefoie, a purely descriptive case report is no longer 
justified 

The cause of the disease is as obscure as the clinical and roentgen- 
ologic aspects aie obvious The theories concerning its cause (i e, 
disturbances of internal secretion) are proved by neither morphologic 
nor biochemic observations “The assumption of a pluriglandular 
deficiency,” said Dietrich, “is a conception without foundation ” Since 
the etiology is unknown, v e have also no rational therapy 

Knowledge of the pathogenesis of the disease is intermediate to the 
well known clinical picture and the totally unknown cause Only few 
definite facts have been added recently to the older knowledge of the 
histogenesis, since the classic work of von Recklinghausen All authors 
have agreed that a lack of osteoblasts (a dysfunction, Bauer ®) charac- 
terizes the histologic picture But there is not a complete lack of bone, 
but rather a tissue of inferior quality The question arises whether 
this inferiority must be traced to an original “vitium primae forma- 

Submitted for publication, Nov 7, 1929 

'' This study was aided by grants from the John C and Edward Coleman 
Memorial Fund 

From the George Williams Hooper Foundation for Medical Research, 
University of California 

1 Von Recklinghausen, F Untersuchungen uber Rachitis und Osteo- 
malacic, Jena, Gustav Fischer, 1910, p 472 

2 Dietrich, A Die Entwicklungsstorungen des Knochens, in Henke- 
Lubarsch Handbuch der speziellen Pathologic und pathologischen Anatomic, 
Berlin, Julius Springer, 1929, vol 9, p 198 

3 Bauer, K H Ueber Osteogenesis imperfecta, Deutsche Ztschr f Chir 
154 166, 1920 
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tionis” (Kaufmann Dieteile'^ and Sumita*') or to distui bailees which 
influence the bone-foiming tissue secondarily In any case, the lack 
of bone tissue, as i\ell as the pathologic changes in the bone tissue 
actually piesent, is an expression of the underlying cause The histo- 
logic featuies of the bony s}stem lepresent an angle from which the 
problem must be tackled Thus, one sets the question “How” before 
the question “Wh} ” 

In this deductne, analytic piocedure, I shall be guided by the 
following considerations in legard to the complicated stiucture of bone, 
111 geneial Bone tissue is a local conglomeiation of elements wdiich 
represent the single time phases of the development of bone Since 
knowledge of the normal is the foundation foi the understanding of 
pathologic changes, the conglomerate of noimal bone (“normal bone 
picture”) must be separated into its time components These com- 
ponents ai ranged accoiding to then phylogenetic and ontogenetic 
appearances lepiesent the “noimal bone-building system,” the general 
principles of wdiich I have attempted to show' in a pievious paper 
Pathologic bone tissue lepiesents a quantitative and qualitative carica- 
ture of the noimal, and also a lepetition — though modified — of the single 
stages of noimal development Thus, the single phases of the 
normal bone-building s}stem must be balanced against those of the 
pathologic bone Before this can be accomplished, the pathologic bone 
structure (“pathologic bone picture”) itself must be divided into its 
time components 

Summarized, the question as to the pathogenesis of osteogenesis 
imperfecta may be stated as follow's “How have the time phases of 
the normal bone-building system changed quantitatively and qualitatively 
in order that the local conglomerate of the pathologic bone structure — 
as observed in osteogenesis imperfecta — might come about 

The investigations were based on a case of osteogenesis imperfecta 
m a 2 day old girl recently observed, wdiich wull first be reported 
briefly 

REPORT or CASE 

Histoty — Both parents w'cre strong and healthy with essentially negative 

family histones It W’as their first child The pregnancy was normal, the 

4 Kaufmann, E Pathologj', translated by Reimann, Philadelphia, P 
Blackiston’s Son & Company, 1929, vol 2, p 1176 

5 Dieterle, T Die Athyreosis, Virchows Arch f path Anat 184 111, 

1906 

6 Sumita, M Beitrage zur Lehre von der Chondrodystrophia foetalis 
(Kaufmann) und Osteogenesis imperfecta (Vrolik), Deutsche Ztschr f Chir 
107 1, 1910 

7 Weber, M Bone Pathology and Its Relation to the Problem of Oto- 
sclerosis, Ann Otol Rhin & Laryng 37 1232, 1928 
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mother having medical supervision and direction in diet The deliver}" was nor- 
mal and at term The child was w’eak and c} anotic An abnormal skull and head 
were noted Therefore, roentgen examination was made The report of the 
roentgenologist, Dr E Schulze Heald, read as follows “Osteogenesis imper- 
fecta w ith many old and recent fractures of long bones and ribs V ery imperfect 
ossification of the skull ” Each successive roentgenogram before and after death 
revealed more fractures The cyanosis became greater, and the weakness more 
accentuated Death probably was due to progressive asph} xiation The bod\ 
was preserved by the injection of formaldehvde through the left v^entricle and b} 
submergence in formaldehyde and was giv'en to me for autops} (Dr E Schulze 
Heald, roentgenologist, Alta Bates Hospital, Berkeley, Calif , turned this case 
ov er to me for microscopic examination ) 

Habitus — The weight of the body was 5 pounds (2 3 Kg) The soft parts 
were well developed The subcutaneous fat was abundant The extremities were 
extreme!}" bow ed, the ]ow"er extremities so much so that the plantar surfaces of the 
feet were approximate The extremities w'ere plump, but not malformed They 
showed abnormal motility accompanied bv marked crepitation The neck appeared 
short The appearance of the head suggested a bitemporal swelling The growth 
of hair was conspicuously abundant The skull felt like a rubber ball 
(Hildebrandt ®) The capsule was thin, like parchment 

Oi gaits — Autopsy of the cavities of the body did not reveal an}" special 
abnormalities The development of the organs was normal relative to the age, 
and there were no macroscopic pathologic changes The follow'ing organs were 
examined microscopically thymus, heart, lungs, liver, gallbladder, spleen 
suprarenal glands, kidne}s, pancreas, uterus and ovaries The examination of the 
specimens w"as made difficult by the aforementioned injection of formaldehyde 
There was, however, a hyperemia of all organs and, besides, much hemosiderin, 
as was demonstrated by the Turnbull-blue reaction Otherwise, the organs did 
not reveal anv special microscopic changes 

Geiicial Observations m the Bone System — The calv"arium was easily dis- 
sected b} means of scissors The frontal and occipital bones were harder and 
from about 1 to 2 mm thick, while the remaining part of the calvarium was 
almost purely membranous Smaller and larger bony islands were embedded in 
this membranous capsule Holding the calvarium to the light, these islands 
revealed an astral structure, like ice flowers The space between the islands w"as 
translucent Autopsy of the brain itself showed no macroscopic abnormalities 
The long bones were separated with great difficulty from the soft parts The 
bones rev"ealed man} fractures, which may be seen well in the x-rav plate One 
dealt here partially with fresh fractures (i e, sixth and seventh left ribs and 
fifth right rib, left scapula, left humerus), partial!} w"ith old fractures with 
more or less vv’ell developed callus formation (i e , ninth and tenth left ribs 
sixth, seventh, ninth and tenth right ribs, left radius, left ulna, right humerus 
and both femora) Several ribs vv"ere fractured twice The fresh fractures 
were without doubt of postmortem origin, the older fractures evident!} occurred 
in utero, as ma} be concluded from the large quantit} of callus 

In general, longitudinal sections of the long bones presented an identical 
picture vv'hich differed only by the special features of the fractures The condi- 
tions vv"ill be discussed, those m the right femur being used as an example 
(fig 1) The isolated bone was elastic and flexible as rubber There w'as no 
continuit} of the cortex Also a real spongiosa was not present The bone ma} 

8 Hildebrandt, H Ueber Osteogensis imperfecta, Virchows Arch f 
path Anat 158 427, 1899 
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be compared with a soft tube of periosteum (extending between the two epiphyses) 
^\hlch IS studded internally with splinters of bone The marrow^ W'as conspicu- 
ously red In the line of fractuie, there was a fissure, lined provimally and 
distallj' W'lth white tissue w'hich microscopically proved to be cartilage, thus indi- 
cating a pseudo-arthrosis The proximal epiphyseal line w'as straight, the distal, 
gentlj" cuived The cartilage of tlic distal epiphysis had an ossification center 
which was large, if one considers the age of the child Let me emphasize that 
the incomplete formation of a coitex, as w'cll as the straight osteochondral junc- 
tion, repeated itself in all the long bones inclusive of the ribs, in the same manner 

THE DIAGNOSIS 

In 01 del to be able to diagnose osteogenesis iinpeifecta, according 
to von Recklinghausen a tiiad of stinptoms must be demonstrated 
1 “The fissures and fiactuies of the skeleton must have occtiried 
repeatedly” In our case, this postulate was easily fulfilled Numerous 
old and new fiactuies dominated the pictuie 



Fig 1 — Longitudinal section through the right femur Periosteal tube 
betw’een the cpipliyses, studded interiorly w ith bone splinters Ossification 
centers in distal epiphysis Straight epiphcscal line Pseudo-arthrosis in the 
middle of the diaphjsis 

2 “The fractuies must have occurred in eaily life and must be 
tiaceable into the intia-uteime peiiod” Since the child undei discus- 
sion w^as onl} 2 days old, and many of the fractuies levealed abundant 
solid callus foimation, it may be concluded that this requiiement of 
von Recklinghausen W’^as also fulfilled 

3 “Theie must be such structuial conditions of the bone as wall 
account for the spontaneity of the fractures ” It has been seen that the 
bone foimation as a whole in the case under consideiation w^as so 
imperfect that one could not speak of a spongiosa, and could speak of 
a coitex only in a limited sense The calvaiium w^as almost purely 
membianous. showang only disci ete centers of ossification The details 
of the bone structure will be tieated in the followang chapter Without 
doubt, it wall become still moie evident that this factor w'^as also piesent 

In biief, the diagnosis of the roentgenologist may be confiimed 
One IS dealing wath a typical case of osteogenesis imperfecta 
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THE HISTOLOGIC STRUCTURE OF THE BONE IN THIS CASE 

The OsteochonEal Junction — As may be concluded from tiie examination of 
a great number of specimens all osteochondral junctions presented, m general, 
the same picture I shall describe the conditions found in the fourth right rib, 
which were tj'pical (fig 2) The epiphyseal line was almost always straight 
The columns nere for the most part regular, occasionally, though, there were 
several columns in one block, surrounded by intercellular substance The opening 
up of the cartilage always occurred in a normal manner The intercellular sub- 
stance between the columns showed a normal degree of calcification Nowhere was 
there a superabundance of uncalcified cartilage as in the case of rickets, nor was 



Fig 2 — Osteochondral junction of the fourth right nb No particular dis- 
turbance of the cartilage Regular opening up Free cartilage splinters, Mell 
calcified No bone deposition on the same Superabundance of lymphoid mar- 
row Specimen fixed in collodion, stained with hematoxylin-eosin Leitz 
Objective 1, eyepiece 4 x, extension 51 cm , magnification 26 1 1 


there a true rosary The deposition of bony substance on the cartilaginous 
remnants was minimal or even completely lacking As a result of this, there was 
no continuous framework of spongiosa Rather, the cartilaginous remnants lav 
as free splinters in the marrow Besides, they often lay at right angles to the 
long axis of the bone, i e, the\ paralleled the epiphjseal line, as observed for 
instance in the right ulna (fig 3) Wherever bone had been deposited on the 
cartilaginous remnants, it stained blue with hematoxjlm and was evidently well 
calcified There nas no sign of a lamellar arrangement 
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The colic 1 . — A trans\erse section through the long bone (e g, the tibia) 
gaie a good idea of the construction of the cortex A cross-section of the 
tibia ^\as decalcified for t\\ent\-four hours in 5 per cent nitric acid, embedded 
in paraffin, cut 10 microns thick and stained with hemalum-eosm or Van Gieson’s 
stain Viewed under low power (fig 4), it became eMdent that the cortex consisted 
onh of a loose framework, thus resembling a spongiosa Some of the splinters 
laj entirelj free In such areas, there w'as no bone separating the marrow^ from 
the periosteum A conspicuousK fibrous periosteum surrounded the framew^ork 
The marrow was present in much greater abundance than bone tissue Viewed 
under higbcr magnification, the cortex showed the following details (fig 5) 



Fig 3 — Proximal osteochondral junction of the left ulna Crosswuse posi- 
tion of the cartilage splinters in the hmphoid marrow Alimmal fiber bone 
formation under the periosteum Specimen fixed in collodion, stained with 
hematoxjlin-eosm Leitz Objectne 1, ejepiece 4 x, ext 50 cm, magnification 
25 6 1 


Toward the lumen, there w^as a marrow consisting of Ijmphoid elements Tow^ard 
the periphery were situated islands of peculiar bone tissue These islands, 
surrounded by a loose fibrous tissue, show^ed a dark blue marginal zone after hema- 
toxjhn-eosin staining The inner area of the islands appeared lighter Occa- 
sional darker spots, however, could be observed, as w'ell as granular crumbly 
regions, wdnch occur not infrequently in cases of irregular and pathologic cal- 
cification Often the entire bone structure of the cortex w^as fragmentary and 
scaly (fig 6) The bone cells w^ere monstrous and plump After being stained 
"ith thionin-picnc acid, these cells show'ed only thick and short canaliculi 
Besides, they laj irregularlj A lamellar arrangement could not be observed 
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Fig 4 — Trans^erse section of the cliaplnss of tlic right tilna Lack of 
spongiosa Loose cortex consisting of splinters ol fiber bone surrounded by a 
dense fibrous tube of periosteum Gelatin Froren section Hcmaiuni-eosin 
Leitz Sunimar 80, ext 77 S cm , magnific ition 9 I 



P'S 5 The same specimen as shown in figure 4, under higher power 
Internallj, Ijmphoid marrow More peripherally, calcified fiber bone surrounded 
bj reticulated and fibrous marrow Under the periosteum, islands of fibroblastic 
osteoid surrounded by fibrous marrow Toward the upper margin of the picture, 
ense periosteum Parowax Iron-hematoxylin, \an Gieson’s stain Leitz 
bjective apoebromate 16 mm , eyepiece 4 x, ext 40 cm , magnification 76 8 1 
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After staining \\ith \an Gicson’s stain, one obscived that fibers ciossed each other 
within the islands One dealt with a coarse fihei hone 

Toward tlie niairow' caMtj, this lihcr hone was w'cll caicihed, though irregii- 
larlv Tow aid the pciiostenm, a joungei stage of fihci hone w'as observed in 
which the calcification was still, in pail, coinpleteh lacking This young bone 
tissue appealed at fiist in the form of islands, which weie connected by coarse 
fibers, on the one hand, with the cainhiiim laver of the periosteum and on the 
othei hand with the older, already calcified, fiber bone These eoung stages 
ga\c an excellent opportunity for sliuhing the modus of fibei bone formation 
(fig 7) The intciccllulai substance inci eased between the ceils, wuthout the 
aid of osteoblasts ai ranged m an epithelial row 1 he cells cnrlcsed b\ the inter- 



Fig 6 — Same specimen as showm m figures 4 and 5 Fiber bone of the cortex 
under high pow'er Seal}’’ and granular-crumbly appearance of the intercellular 
substance Large vesicular cells No active endosteum in the vicinity Paro- 
w’ax Hemalum-eosin Leitz Objective 6 a, C 3 epiece 4 x, ext 51 cm, magnifi- 
cation 357 1 

cellular substance remained Ijmg m their original position and seemed passive 
Their morphologic appearance did not change, except for a slight rounding off 
of the outline of the cell The intercellular substance stained red with eosin 
The islands must be regarded as “fibroblastic osteoid,” wdnch is the preliminary 
stage in the formation of fiber bone 

A detailed examination of all important bones of the skeleton levealed that 
the entire bone system was formed by such fiber bone It w^as not normal, how^- 
cver, but rather pathologic in its appearance, probably as a result of changes in 
tjie intercellular substance, as indicated by the blue color after hematoxvlm-eosin 
staining 
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Summarizing, one concludes that in this case the whole bone system con- 
sisted of pathologic fiber bone, which partiallj was still m a relatively low stage 
of development 

The Ft acini es — The fresh fractures had little interest for these investigations 
Hemorrhagic foci, inclined to organization and hyaline transformation, 
had arisen between the fragments The designation “fragment” could be used 
often onl}' in a limited sense, since not alwa 3 "s a real fracture had occurred 
Indeed, the bone tissue was m some places so lacking m continuity that even 
without a “fracture,” the slightest morement ( Bauer, ^ Harbitz,^ von Reckling- 
hausen i) might produce a hemorrhage vith all its consequences The majority 
of these so-called fractures were in reality “pseudofractures ” 

The older fractures and pseudofractures already showed reactions of the bone- 
buildmg S 3 stem A good example for stud 3 ung these changes was offered by 



Fig 7 — Same specimen as shown in figure 4 Beginning of fiber bone 
formation, fibroblastic osteoid Inclusion of the cells of the fibrous tissue in situ 
by increase of intercellular substance, later calcif 3 ung No osteoblasts in rows 
Collodion Iron-hematoxylin, van Gieson’s stain Leitz Objective 6 a, e 3 'epiece 
4 X, ext 40 cm , magnification 280 1 

the fractures of the left forearm, in which the x-raj^s (fig 8) indicated an 
enormous callus formation Viewing with middle power, one observed that a 
new" formation of cartilage and bone had occurred m the region of the fracture 
(fig 9) The cartilage islands were easily distinguished by their light color, 
after being stained wuth thionm-picric acid (fig 10) These cartilaginous por- 
tions had eiidently originated from the periosteum, as w'ell as from the marrow 
ca'Mt 3 " Distal to these cartilaginous new formations there w'as a fissure, which 
w"as limited bv new-formed bone 

9 Harbitz, F Ueber Osteogenesis imperfecta, Beitr z path Anat u z 
allg Path 30 605, 1901 




Fig 8 — Roentgen picture of the lelt arm showing fresh fracture of the 
humerus and old fractures of the radius and ulna with abundant callus (x-rav 
picture supplied b\ courtesj of Dr E Schulrc Heald) 



Fig 9 — Longitudinal section of the left ulna Callus formation New 
formation of cartilage and fiber bone Collodion Hematox 3 din-eosm Leitz 
Objectne 1, ejepiece 4 x ext 50 cm, magnification 25 6 1 
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The examination of the detailed development and structure of the cartilage 
shoA\ed that the cartilage had arisen, after the manner of the fiber bone, from 
the loose mesenchjraal tissue of the periosteum and marrow Here, also, the 
intercellular substance plajed an important role (chondroid) But the cells, too, 
had undergone changes, from a spindle cell appearance to a more round and 
■vesicular form Aside from this, there were certain transitional areas in which 
neither the form of the cells nor the intercellular substance revealed whether one 
IS dealing with osteoid or chondroid 

The new formation of bone tissue was increased in the neighborhood of the 
fractures (fig 10) There w'as a remarkable thickening of the cortex, wherebv 
the real callus was produced How’ever, this cortex, too, was loose It con- 
tinued, centnpetalh, to a spongiosa which was consp cuouslj dense Thus there 



Fig 10 — Longitudinal section of the left radius Abundant formation of 
cartilage in region proximal to the fracture (light color) Also intensive new 
formation of fiber bone Fissure, a probable pseudo-arthrosis Collodion 
Thionin-picric acid (Schmorl) Leitz Objective 1, eyepiece 4 x, ext 50 cm, 
magnification 25 6 1 

was no structural difference between the loose cortex and the dense spongiosa 
The whole bone tissue surrounding the fracture, also, consisted of fibroblastic 
bone (fiber bone) Onlj at one point, an island of fiber bone was cov^ered with 
one or tw'o lavers of lamellar bone, lined with osteoblasts m epithelial arrange- 
ment This margin stood out clearlj after the section had been stained with 
thionin-picnc acid Its bone cells w'ere arranged neatlj, paralleling the lamellae, 
and showed graceful dendritic canaliculi The remaining portion of the callus 
showed the same absence of lamellar margins as did the skeleton in general 
Where osteoblasts in epithelial rows covered the bone, there were a few discrete 
giant cells which resorbed the new -formed cartilage, as W'ell as the bone b> 
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lacunar resorption Let me here emphasi7e that the callus tissue was the only 
place m which osteoblasts in rows and osteoclasts could be observed Neither 
in the petrous bone nor in the vertebrae could a single osteoclast be found 

The lilanoiv — Ihere were two tvpes of marrow, a lymphoid and a fibrous 
(fig 5) The incidence of these two forms was limited to definite areas, in 
general, the hmphoid marrow predominated 

The limphoid marrow' filled the entire marrow' cavitj of the bone and the 
center of the spaces between the splinters of the cortex There was a great 
vaiieti of cells Besides lymphoid and myeloid elements there w'as a num- 
ber of eosinophils and nucleated reds (fig 11) Hemorrhages also w'ere observed 



Fig 11 — Bone splinters lying in the marrow cavity, surrounded by long 
spindle cells Various types of cells in the marrow myeloid and lymphoid 
elements, eosinophils and nucleated reds Parowax Hematoxvlm-eosin Leitz 
Objective oil immersion apochromate 3 mm , eyepiece 4 x, ext 85 cm , magnifi- 
cation 918 1 

In some cases, this marrow reached directly to the bone splinters, w'hich took the 
place of true spongiosa In the osteochondral junction, also, this marrow con- 
tinued to the epiphjseal line 

The fibrous marrow was observed (1) in the centers of the loosened cortex 
(to the extent that thej' w'ere not filled m the center w'lth hmphoid marrow), 
as illustrated in figure 5, (2) tow'ard the periosteum (fig 7), and (3) w'lthin 
the great marrow' cavitj- directly surrounding the bone splinters (fig 11) This 
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marrow resembled joung mesenchymal tissue with its astral mother cells, which 
are connected bj' their extremely delicate fibrils Lymphoid elements were dis- 
seminated throughout this tissue Toward the great marrow cavity, this tissue 
graduallj" continued into the reticulum of the latter While the fiber marrow 
became loosened toward the lymphoid marrow spaces, it became more dense 
toward the bone Especially dense and purely fibrous was the tissue underneath 
the periosteum and within the marrow cavity of the callus At those places 
where fibroblastic bone formation occurred, one might observe that these cells 
became more rounded (fig 12) An intercellular substance appeared, in which 
the fine fibers became embedded From here, the fibers radiated into the retic- 
ulum not yet condensed When a fibroblastic osteoid had appeared, it remained 
surrounded b) a loose network of spindle cells (fig 11) Also, the cartilaginous 
remnants were covered with such loose fibrous tissue 



Fig 12 — Fibroblastic bone formation in the marrow cavity Rounding off 
of the astral mother cells of the reticulum Increase of the intercellular sub- 
stance No osteoblasts in rows Parowax Hematoxylm-eosin Leitz Objective 
6 a, ej epiece 4 x, ext 85 cm , magnification 597 1 


THE PRINCIPLES OF THE NORMAL BONE-BUILDING SYSTEM 

The knowledge of the single phases of the normal bone-buildmg 
system is the foundation for the conception of the bone changes 
observed in osteogenesis imperfecta Therefore, these phases of normal 
bone development will be discussed briefly I presented them in detail 
about a 3'ear ago " In accordance with newer knowledge, one must 
recognize five stages, each distinguishable b}^ the mdividuaht}^ of its 
morphologic picture 



WEBER— OS I EOGENESIS IMPERFECTA 


997 


1 Ihc Undiff-ci ciiitatcd Mcs:cnchymal Tissue — The mesenchyme, 
after its development fiom the omnipotent geim, possesses only a pluii- 
potent chaiactei It is lepiesented, as far as bone is concerned, by a 
loose leticiilum, the so-called “leticulated maiiow” The mother cells 
have an astral foim and aie connected by fine fibiils This stage is 
the fundamental phase of the bone-building system 

2 TJic Diffei entiation and Inocase of the Intel ceUuIai Substance — 
The mesenchymal tissue difteientiates m two diiections On the 
one hand, a fibious tissue (fibious mairow) originates containing 
long spindle cells, which soon aie embedded in a homogeneous, hyaline 
matiix, staining led with eosm The cells of the fibrous tissue aie 
enclosed in situ, Avheieby the}^ are slightly forced apait and lounded 
up They he iiiegulaih in the inci eased intercellulai substance This 
stage is prehminaiy to the formation of fibei bone, one is dealing with 
“fibioblastic osteoid” On the other hand, moie vesiculai cells difter- 
entiate from the mesench 3 mal tissue, which aie embedded in inteicellu- 
lai substance staining reddish blue One is dealing heie with “chon- 
droid,” the precursor of caitilage formation If the foimation of 
caitilage is completed, the intercellulai substance stains almost pure 
blue until hematoxyhn-eosm It is plausible that, under pathologic 
conditions, a tiansition (so-called metaplasia) of one of these prepara- 
tor\ stages into anothei takes place b) changes m the composition of 
the intercellular substance Noimally, this tissue has already unipotent 
chaiactei, which manifests itself in the development of the next stage 

3 The "Nucleus ’ Foi niation — The two intercellular substances of 
the prehminai} stage become calcified Both pioducts lepiesent the 
foundation for the later deposition of lamellar bone Thus, two 
“nuclei” originate (1) the “connective tissue nucleus” or “fibroblastic 
nucleus,” i e, the fiber bone, and (2) the “caitilaginous nucleus,” i e, 
the calcified cartilage The stiucture of caitilage is geneially known 
It represents the model foi the foim of the most quickly growing bones 
In principle, the structure of fiber bone is as follows Its intercellular 
substance stains red or bluish red The bone cells he iriegularly The}'^ 
are plump and have short, thick canalicuh, which can be demonstiated 
onl}'^ with difficulty b}^ the thionin-picnc acid method This fibei bone 
is phylogenetically and ontogeneticall}'^ the oldest type of bone In 
general, theie are thiee places where fiber bone may be obseived 
(1) as the “nucleus” of the bones preformed m membiane, (2) pre- 
sumably as the first deposition of bone under the periosteum, and (3) 
invariably in the tendinous inseitions 

4 The Shell Bone Fonnatwn — ^The lamellar bone (shell bone) is 
deposited on the previously formed “nuclei ” In this process, cells 
participate which are arranged in an epithelial row These osteoblasts 
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stand m close relation to the blood vessel system Presumabl}, thev 
originate from the endothelial cells of the blood vessels These cells 
rise on edge to a vertieal position, with i elation to thej bone They 
have a basophilic plasma, and their nuclei he basally and show no 
definite chromatin structure Before the lamellar bone is deposited, the 
“nucleus ” previously formed, becomes vascularized in many cases 
This vasculai ization is well known, especialty in regal d to the “car- 
tilaginous nucleus” Thus, the caitilagmous model is hollowed out 
The “fibroblastic nucleus,” however, fiom the stait, has enclosed blood 
vessels, which makfes a sepaiate process of hollowing out unnecessary 
These conditions ma} be well recognized in the calvarium The lamellai 
bone deposited around the vessels forms the haversian system, the 
osteon This lepresents the ontogeneticall}'^ and phylogenetically highest 
unit of bone development The cells of this shell bone aie long and 
slender The delicate canahcuh may be demonstrated best by the 
thionm-picnc acid method (SchmorP®) or with ground sections 
(Webei The cells he in legular order The fact that connective 
tissue fibers (Sharpey fibers) aie included m this lamellai bone under 
the periosteum offers no hindrance to the classification of this bone 
(lamellar fibei bone, Kolhkei) with the shell bone of Weidenreich 
This conception is based on the observation that the principle modus 
of the deAelopment of the so-called lamellar fibei bone (except for the 
fact that It contains fibers, owing merely to its location) is identical 
with that of the true lamellai bone of the endosteum, which noimally 
nevei contains fibei s 

5 7 he ResoJ ption — Each of the foiegomg processes ma} be mtei- 
lupted at any point by piocesses of resoi ption Most fiequently, the 
lesoi ption involves the highest unit, the shell bone Thus, the 
lesoi ption must be legarded as a sepaiate stage, in which the aheady 
completed bone is carved into its ultimate form The lesorption is 
closely 1 elated to the blood vessel system The blood vessels them- 
selves may have a resorbmg influence by means of then w^alls For 
the most part, the resoi ption is induced by osteoclasts They aie 
supposed to have originated as “detached vessel buds” from the endo- 
thelial cells of the blood vessels Each may have one or more nuclei 
They lepiesent the same tissue cells as the osteoblasts, only m a 
dilfeient functional idle In normal bone there is a definite con elation 
hetw^een the function of the osteoblasts and that of the osteoclasts 

10 Schmorl, G Die pathologisch-histologischen Untersuchimgsmethoden, 
Leipzig, F C W Vogel, 1925, p 259 

11 Weber, M Schliffe von macerierten Rohrenknochen und ihre Bedeutung 
fur die Unterscheidung der Syphilis und Osteom^ elitis von der Osteodystrophia 
fibrosa sowie fur die Untersuchung fraghch syphihtischer, prahistorischer 
Knochen, Beitr z path Anat u z allg Path 78 441, 1927 
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Disturbances in this con elation aie pathologic and lead to changes in 
the form of the bone 

The desciiption of the S3^stem of the bone-building apparatus just 
given IS a schematic piesentation of moiphologic observations There- 
fore, it has its weak points just as any schema of biologic processes 
The difficulties may in the future be eliminated by finthei investigations 
on the basis of the facts aheady gained At piesent, however, as a 
working h}pothesis, this scheme is of the gieatest significance m investi- 
gations of the natuie of bone diseases as yet obscuie In a recent detailed 
German papei/“ I attempted to analyze the natuie of osteodystrophia 
fibrosa (so-called ostitis fibrosa) on the basis of this schema Thus, 
the nature of this disease could be explained in an entiiely new manner 
The obseivations did not contiadict the older knowledge, but lather 
supplemented it 

Based on the Gpical case of osteogenesis impeifecta (leported 
herein), the following chapter will be devoted to the analysis of the 
natuie of osteogenesis impeifecta 

DEVIITIONS or THE BONE-BUILDING S\STEM FROM THE NORMAL 
IN OSTEOGENESIS IMPERFECTA 

The Undjffci enimtcd Mesenchymal Tissue — Qualitative changes of 
this stage could not be recognized moiphologically A loose leticulated 
marroM with disseminated h mphoid and mj eloid elements occupied the 
cavities of the coitex and suriounded the caitilagmous lemnants situated 
vithin the mariow cavity A gieat number of these splinters lay 
completely or almost entirely free, without suiioundmg leticulated 
mairow (fig 6 ) Von Recklinghausen aheady has observed this lack 
of “geiminal tissue ” He found a superabundance of lymphoid mariow 
at the expense of bone-forming tissue He believed it to be a “meta- 
plasia,” a transformation of bone-forming into blood-foiming tissue 
(or mairow) Theiefoie, he designated osteogenesis impeifecta as 
‘ni} eloplastic” malacia While the tissue of the fiist stage was 
qualitatively normal, as to morphology, it is m its entirety quantitatively 
1 educed 

The Diffci enfiafion and Inciease of Intel celhdai Subitaucc — The 
preliminary stage m the development of fiber bone could be demonstrated 
clearly m each of the bones examined Particulaily undei the perios- 
teum could differentiation of mesenchymal cells into fibrous tissue be 
observed m which an mciease of intercellular substance appealed (fig 

12 Weber, M Osteodystrophia fibrosa, ibre pseuclotumor- und cystenbil- 
dende, juvenile, hj'perostotisch-porotische Form beim Hund, zugleich em Beitrag 
zur Frage ihrer Pathogenese und Aetiologie, Beitr z path Anat u z allg Path 
81 383, 1929 
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7), lepeating the noimal piocess This prehminaiy stage of fiber 
bone formation (fibioblastic osteoid) was found also in the callus of 
the fractures Here, the marrow spaces weie neaily completel}'- filled 
with fibious mairow 

The cartilage tissue appealed normal ( Schmidt, Dietrich,^ Hai- 
bitz®), relative to the age of the child In several bones, largei 
cartilage islands were located below the peiiosteum midway between the 
epiphyseal line and the middle of the diaphysis In the legion of the 
fiactuies, a caitilage formation occuried in a so-called “metaplastic” 
mannei This cartilage, however, did not originate in a trul}'^ meta- 
plastic way, but rather originated from a proliferation of a geiminal 
tissue ontogenetically destined to provide either caitilage or fibei bone 
Ihe stimulus foi the local proliferation of cartilage is piobably refei- 
able to mechanical factors 

As far as morphology was concerned, theie were no special distui- 
bailees of the preliminary phase, qualitatively In compaiison with that 
in a noimal child of the same age, this stage was also not reduced 
quantitatively Neveitheless, m the legion of the fractuies (i e, undei 
abnoimal conditions) an increase of this stage was evident 

The “Nucleus” Formation — The caitilage was legularl} opened up 
(Bauer “ and otheis) by means of blood vessels The intercellulai 
substance was calcified m a noimal degree The cartilage, also, undei - 
neath the periosteum and the callus showed a noimal degree of 
calcification Aside fiom the conditions prevailing in the fractures, the 
caitilagmous “nucleus” foimation was not increased quantitativelv and 
was qualitatively of noimal moiphology 

In legal d to the fibroblastic bone foimation, conditions weie maik- 
edly different In comparison with a normal new-boin infant, the 
following IS stated Normally, fiber bone is found in gieat abundance 
between the osteons of the cortex, as a so-called “rootstock” (Gegen- 
baur) and invariably at tendinous insertions Imagine for a moment 
that these haversian systems have disappeared A skeleton of fiber bone 
remains If now, one compares this hypothetical noimal framework of 
fiber bone with the fiber bone actually present in osteogenesis impel fecta, 
one notices that theie is no smallei quantity of fiber bone than in the 
normal state Indeed there seems to be moie fiber bone in osteogenesis 
imperfecta than in the noimal state This ma)’^ be explained m two 
ways On the one hand, more fiber bone may have been formed (i e , 
absolute mciease) oi, on the other hand, the fiber bone, though foimed 
m noimal quantity, was not sufficientl)'^ lesorbed (i e , lelative increase) 
Probably the latter offers the more satisfactoiy explanation, for no 

13 Schmidt, M B Der Bewegungsapparat, in Aschoff Pathologische 
Anatomic, Jena, Gustav Fischer, 1928, vol 2, p 190 
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piocess of lesoiption bv osteoclasts could be observed, except in the 
legions of the fractuies The thickening of the bone in the callus was 
due to abundant fiber hone Thus, an absolute increase of fiber hone 
was indicated in this legion This fihei hone, however, did not exceed 
a Ccillus foimation which might be ohseived in any callus of a noimal 
bone 

Now the question of the qualit} of the fibei hone aiises It was 
stated that theie weie seveie changes in the composition of the intia- 
cellular substance, which appealed now scaly, now granulai -ci umbly 
01 with hluish-ied stippling A gieat number of splinters had a deep 
blue maigin which von Recklinghausen ^ mteipieted paitly by “tiypsis ” 
On the whole the calcification seemed to he quantitatively noimal foi 
the newly foimed fibei bone stained conspicuously blue This obser- 
vation has also been made hj neaily all earlier authois Theie was 
evidently a disturbance m the composition of the intercellular sub- 
stance which was of infeiioi quality The cells included in the intei- 
cellulai substance also showed changes, which may he i elated to the 
changes in the matiix The cells w'eie pecuhaily lound and vesiculai 
Then nuclei w'eie lotinded, too, and had a cleaily visible chiomatin 
netwoik It does not seem plausible that these changes were caused 
by “oncosis” of foimerR noimal bone cells Rathei, this was a }Oung 
new'h foimed fiber hone w'hich w^as of mferioi value fiom the start 

The Shell Bone — Shell hone had oiiginated only in a few layeis in 
the neighhoihood of the fiactuies This lamellai hone did not appeal 
as osteoid, but was immediately w^ell calcified Except for these few' 
la}eis of lamellai hone, eveiy trace of a shell bone formation W'as 
lacking in the W'hole skeleton (Bauer" Loosei “) The entiie bone 
pictuie then, exclusive of the fiactuies, gave the impiession that the 
lamellai hone had been lost fiom the young hone of the new -bom 
infant, and that only the fiamewmik of the rootstock, the fiber bone, 
had remained An analysis of the bone pictuie leveals, how'evei, that 
the lack of shell bone w'as undei no ciicumstances lefeiable to a diiect 
disappearance (i e, lesoiption) of shell hone foimerly piesent, but 
rathei to a complete lack from the beginning 

The Resoiptwn — Piocesses of lesoiption induced by giant cells 
weie ohseived only in the region of the callus, wdieie they were con- 
sideiably augmented Nowheie else in the whole skeleton could a 
single osteoclast he found, noi w'as any paiticular lesoiption by vessels 
to he demonstrated 

14 Looser, E Zur Kenntnis der Osteogenesis imperfecta congenita und 
tarda (sogenannte idiopathische Osteopath} rosis) , Mitt a d Grenzgeb d Med 
u Chir 15 161, 1906 
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THE NATURE OF OSTEOGENESIS IMPEREECTA 

In discussing the analysis of the bone pictuie, the observations con- 
cerning the fractures will be disregarded temporarily Their immediate 
consideration would complicate the conclusions at this stage Although 
the fiactures are an integial pait of the clinical picture of osteogenesis 
imperfecta, the}'- have arisen only secondaiil} They must be regaided 
as a mechanically detei mined logical consequence of a primary dis- 
tuibance of the bone s\stem The bone picture of the fiactures in 
particular can be understood onl} if the nature of the osteogenesis impel - 
tecta has been determined in general 

From the analysis of the bone picture, one may diaw the following 
conclusions as to the natuie of osteogenesis imperfecta 

1 Osteogenesis imperfecta is a generalized disease of the bone- 
building system The entire skeleton is involved in the same manner 

2 The disease is congenital Its origin is ti aceable far back into the 
inti a-utenne period, as may be concluded fiom the dense callus for- 
mation suiiounding the fiacture 

3 The bone picture of osteogenesis impeifecta is one of arrested 
de\elopment which manifests itself both in a passive and in an active 
aspect 

4 The passu e expiession of the ariested development is the lack 
ot the highest unit, the osteon Either there aie no osteoblasts piesent 
or the} cannot perfoim their destined function of producing shell bone 

5 This arrest is not secondaiy, as in osteod} strophia fibrosa, but 
rather piimaiy, i e, a foimation of lamellai bone has ne^el occurred 

6 The actne aspect of the arrested development finds its expies- 
sion in the bone tissue actually present The analysis show's that the 
entire skeleton m osteogenesis imperfecta consists of fibei bone As 
stated, this type of bone is ontogeneticalh and ph} logeneticalh the 
oldest t}pe of bone tissue and forms the “nucleus” for the consequent 
deposition of shell bone Thus, one may conclude that the bone tissue 
has been ariested in the stage of “nucleus” foimation Also cartilage 
is present as “cai tilaginous nucleus ” 

7 The bone picture as a whole is a i epresentation of the combined 
passu e and active components of the ariested development The 
result of the combination in regaid to the bone pictuie is “a lelative 
displacement to the left ” This statement may require some explanation 
The teim displacement to the left” is well know'n in connection w'lth 
diseases of the blood-building system If one should graphically present 
the quantity of the single stages of the bone-buildmg s}stem in osteo- 
genesis imperfecta beginning from the left, the follow'ing w'ould result 
The highest stage of the development, on the extreme right, w'onld be 
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completely lacking The middle stages -would be seemmgh gieatl} 
inci eased wheieas they aie m tiiith only lelatively inci eased, i e, the 
hbei bone is foimed in noimal quantit}, but not lesoibed by osteo- 
clasts. which aie lacking completely The youngest stage would, m 
fact be deci eased absolutely 

8 The fibei bone foimmg the skeleton m osteogenesis impel fecta 
shows pathologic changes of its mteicellulai substance One is dealing 
wMtb a fibei bone of miciioi quality Since this pathologic fibei bone 
has aiisen fiom an embi3^onal tissue of fetal oiigin one may well speak 
of a congenital faculty diflei entiation oi malfoimation 

Summaiu'ing Osteogenesis impei fecta is a congenital piimaiy gen- 
eialwed aiiested malfoimation of the bone-building system with a 
“lelative displacement to the left” of the bone pictuie 

In this connection, one mac considei the i elation to se\eial othei 
bone diseases I baye designated the natui e of anotbei of the ‘malacic” 
bone diseases, osteodystiopbia fibiosa. as “nutation of the bone-builcbng 
s\stem with conseciuent (absolute) displacement to the left of the bone 
pictuie’’ lieie, too. one obseives malfoimations wbicb. bowe^el. 
oiiginate fioin a diffei entiation of a newh aiisen mesenchyme This 
disease ln^olYes a foimeily noiinal skeleton, and thus piescnts a 
secondan dystiopby, nbicb may also appeal m a localized foiin In 
fact, m those places m osteogenesis nnpei fecta m which the aiiest of 
diflei entiation has been leplaced by a stimulation, the pictuie is identical 
with one of an osteodystiopbia fibiosa Such conditions aie found in 
the legions of the fiactuies Heie all the lequiiements aie met which 
A on Recklinghausen postulated foi the diagnosis of a typical ‘'ostitis 
fibiosa” fibious maiiow, giant cells, fibioblaslic osteoid and fibei 
bone foimation Qsts, also, weie obsened, and malfoimed fibei bone 
as actually^ obseived in the pseudotumois oi hi own tumois m osteo- 
dy'^stiophia fibiosa By'- the stimulation of the bone-buildmg appaiatus 
in these aieas, a minimal foimation of shell bone has occuiied in 
a mannei like that obseiyed m osteodystiopbia fibiosa 

Anothei disease that is fiequently'- mentioned m connection w'lth 
osteogenesis impei fecta is otoscleiosis In a lecent papei,’^'”' I designated 
otoscleiosis as a localized osteody'^sti ophia fibiosa It is my' intention 
to piesent m the neai futuie the pathologic changes of the petious bone 
in the piesent case and to nwestigate its i elation to otoscleiosis 

The 1 elation of osteogenesis mipei fecta to Moellei-Bai Iowa's disease 
lequiies a biief consideiation Juvenile scuivy is chaiacteiized bv the 
fact that shell bone apposition ceases, -while noimal lesoiption con- 
tinues This aiiest of shell bone foimation attacks an oiigmally' 

IS Weber, M Otosclerosis in Its Histogemc Relations to Osteodystrophia 
Fibrosa (Ostitis Fibrosa), Arch " Otolaring 11 1 (Jan) 1930 
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normal skeleton Fuithei investigations seem desirable in order to 
clarify the conditions as to the fiber bone Besides, a hemorrhagic 
diathesis leading to hemorrhages is typical of scurvy In my case, 
hemoiihages could not be obseived within the oigans, but weie 
observed underneath the periosteum and within the bone-mairow Pre- 
sumably, the hemorrhages in osteogenesis imperfecta may be due to 
mechanical disintegi ation Fiom this it may be, peihaps, concluded, 
with all conseivatism, that there aie genetic relations between osteo- 
genesis imperfecta and Moeller-Bai low’s disease Fuither research 
must clarif}^ this question 

CONCLUSIONS CONCERNING THE CAUSE AND THERAPV 

Fiom the knowledge of the natuie of osteogenesis imperfecta 
acquiied from the analysis of its bone pictuie, one may make ceitain 
conclusions concerning the cause and therapy 

The etiology of osteogenesis impel fecta is still unknown The 
question arises “Is theie a germinal (vitium pnmae foimationis) oi 
a secondaiy disturbance^’’ In order to clarify this question it seems 
advisable to investigate at first where the functional point of attack 
might be situated which could explain a germinal as well as a secondaiy 
disturbance 

In osteogenesis impel fecta, eithei the osteoblasts, as well as the 
giant cells, aie lacking or they do not cany on then destined function 
Both types of cells originate fiom the endothelial cells of the blood 
vessels Thus, the endothelial cells in geneial may be held responsible 
for the changes in the bone picture Seveie aiteiioscleiotic changes 
observed by many authors in young childien with osteogenesis imper- 
fecta point likewise to an involvement of the walls of blood vessels 
This jmenile aiteriosclerosis in cases of osteogenesis impel fecta indi- 
cates also a disturbance m the composition of the intercellular substance 
in the same sense as the pathologic fibei bone formation in osteogenesis 
imperfecta might indicate such a disturbance Thus, one may conclude 
that the changes aie traceable as far back as the mesench}me (Bauer 
Attempts have been made to solve the question as to whether one is 
dealing with a primary oi a secondary disturbance of mesenchyme by 
examination of the teeth It is plausible that the oldest haid substance of 
the body, the teeth, in osteogenesis impei fecta might be noimal in their 
oiiginal anlage Indeed, BiebP® stated that the piimai)'' layeis of 
dentine observed in a case of osteogenesis imperfecta weie noimal The 
teeth in ni}'^ case will be examined by Dr Heimann Becks, and the 
report will be published in the Journal of the Aineitcaii Dental Aiso- 

16 Biebl, ]M Beitrag zur Frage der Osteogenesis imperfecta durch Unter- 
suchungen am Zahnsjstem, Virchows Arch f path Anat 255 54, 1925 
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nation Dr Becks has accoided me the privilege of giving out the 
following statement concerning the teeth “The dentine in the case 
under discussion show's severe changes There is, how'ever, no indi- 
cation that the dentine first deposited was ever normal” Thus, we 
cannot confirm Biebl m regard to this case and rather would like to 
agree wntli Bauei ^ and Kaufmann,^ who behe\ed that there is a vitium 
prnnae foimationis But in spite of the obser\ations, it might be possible 
that one is dealing wnth a secondaiy process, for, in the bone and in the 
tooth system identical histologic changes might be caused b\ a distui- 
bance of the anlage or b} an earl} secondary disturbance of the 
mesench}me which persists On the other hand, howe\er there is the 
improbable possibility that tw'o t}pes of osteogenesis imperfecta exist 
The one would be a vitiuni pnmae formationis and the other a 
d}stroph}, beginning early An elucidation of this question could 
hard!} be established by moiphologic studies, but must be approached 
rather by experiments on pregnant animals A diet (perhaps a modified 
scur\y diet) resulting in an arrested malformation of bone producing 
a displacement to the left of the bone picture ma} possibly produce 
an osteogenesis imperfecta in the offspring 

Also, in regard to therap}, one ma} deAelop some fundamental 
thoughts The attempt must be made to o\ ercome the arrest in de^ elop- 
ment of the bone-building system which has its functional location in 
the w'alls of the blood vessels and the composition of the intei cellular 
substance The foimation of the shell bone must be stimulated Then, 
the loose fiamework of the cortex, consisting of fiber bone, would be 
filled w'lth lamellar bone How this might be accomplished no one 
exactly knows Systematic im estigations as to the influence of diets 
and other factors on the single phases of the bone-buildmg s}stem wull 
ha\e to clear these questions 

SUMMARY 

The pathogenesis of osteogenesis impel fecta is examined fiom a new' 
standpoint The investigations are based, on the one hand on a case 
of osteogenesis imperfecta obsen'ed in a 2 day old giil and on the 
other hand, on the newer know'ledge gathered from the international 
literature The normal bone-building system, described preyiously by 
the author is used as a foundation for the analysis of the observations 
This s}stem piesents the single time phases of the normal deyelopment 
of bone, the combination of w'hich is designated as the “bone picture ” 
The deviation of the single phases from the normal constitutes the bone 
picture in osteogenesis imperfecta It is demonstrated that the } oungest 
stage m the case reported w'as qualitatively of normal morpholog}' and 
quantitatiy el} reduced The highest stage, the lamellar bone or shell 
bone, W'as completely lacking, as w’as also the process of resorption by 
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osteoclasts The conclusion is drawn that in osteogenesis impel fecta the 
entile bone system has been ai rested in the stage of “nucleus foimation,” 
1 e the bone actuall}’’ piesent consists of fibei bone which, forming 
the foundation of lamellar bone, must be shaiply diffeientiated morpho- 
logically from the latter This fiber bone is of mfeiior quality and 
shows a relative increase in quantity The caitilage is evidently noimal 
and opened up m a normal way Thus, osteogenesis impei fecta must 
be legal ded as a congenital pnmaiy generalized arrested malformation 
of the bone-building system which leads to a “relative displacement to 
the left” of the bone pictuie Piesumably, the disease is tiaceable as 
fai back as the endothelial cells of the blood vessels and the composition 
of the intei cellular substance Whether a vitium pinnae formationis 
01 a secondary distui bailee must be held responsible could not be 
detei mined in this case The fiactuies aie only a local secondaiy 
mechanical result of the primary disturbance of the bone system m 
geneial The}'’ leveal the pictuie of osteodystrophia fibiosa, which the 
author has designated previously as “iiritation of the bone-buiIding 
sistem leading to an absolute displacement to the left of the bone 
picture ” Finally, certain new points of view as to etiology and theiap}'’ 
ai e bi lefl} discussed and methods suggested for the solution of questions 
still open 



ADENOFIBROSARCOMA OF THE BREAST -i- 
LAWRENCE H SOPHIAN, MD 

NUV \ORK 

Saicoma oi the bieast is in contiast with caicmoma of the hi east 
in that while the lattei forms about the best undei stood gioup of neo- 
plasms, the foimei lemams pooily classified, and the i elation beAveen 
pathologic type and clinical couise is still obscure 

The confusion m the gioup of saicoma of the bieast has aiisen 
fiom ill adapted ciiteiia for its subdivision and the inclusion of all 
malignant tumoi s not defimtel}' epithelial On moi e painstaking exami- 
nation, some of these tumoi s made up of large spindle-shaped cells 
loosely connected and wnthout definite stroma have showm scatteied 
foci of ■well-defined medullary epithelial structure (Ewing It is 
piobable that most of the tumoi s described as carcinosarcoma and 
many of the round and spmdle-cell alveolar sarcomas aie really at3'pical 
cai cmomas 

It IS conceivable that m the connective tissue of the breast any 
tumor of mesenchymal oiigin may arise, as well as mixed tumoi s and 
teratomas Such cases have been leported Chondrosarcoma and mix- 
tuies of chondiomatous and epithelial elements appear to be only 
moderately raie In carcinoma, the stroma maj undergo metaplasia 
and the occurrence of cartilage and bone m it has been reported 

One type of sarcoma appeals to be specific for the breast, this is 
one in which an admixtuie of epithehum-hned spaces is found In its 
earliest stage this type of tumoi is identical ivith adenofibroma, except 
for a moie active prohfeiation of the fibioblastic tissue The relative 
importance of the epithelium and of the fibious tissue m adenofibroma 
remains in some dispute Certain authors (A^irchoii'- “) believe that 
the proliferation is primarily of the connective tissue, while others 
(Schimmelbusch consider that the fundamental and piimai)’- change 
IS m the epithelium At puberty and in pregnancy there is an active 
proliferation of acini accompanied by a proliferation of the peiicanah- 
cular and periacinous connective tissue, and such changes, localized and 
accentuated, perhaps in a superfluous oi misplaced lobule, give use to a 

Submitted for publication, Nov 7, 1929 

''From the Pathological Laboratories, Palmer Memorial and Colhs P Hunt- 
ington Memorial Hospitals, Boston 

1 Ewing, James Neoplastic Diseases, ed 3, Philadelphia, W B Saunders 
Company, 1928, p 540 

2 Virchow, R L Die Krankhaften Geschwulste, 1863 vol 1, p 328 

3 Schimmelbusch, in Langenbeck Arch f Chir 44 102 1892 
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mixed tumoi, adenofibioma (Cheatle It would seem that theie is a 
faiily even balance between the prolifeiation of the connective tissue 
and of the epithelium Cases of pure fibroma of the bieast (Williams 
and of puie adenoma of the breast (Cheatle’*) are reported, but aie 
extremely rare compared with the cases of mixed tumoi 

Eventually, eithei the epithelial oi the fibrous element may pre- 
dominate in an adenofibroma, and from such overgrowth either cai- 
cmoma or fibrosarcoma maj'^ develop I hai e observed several cases 
in which the histologic features of adenofibroma weie well preserved, 
and in one portion the epithelium appealed in actively pioliferatmg 
stiands invading the stroma Fibiosarcoma aiismg m adenofibroma is 
a definite type of sarcoma of the bieast, recognizable by gross and histo- 
logic features, and aiiparenth' running a clinical course different from 
other sarcomas of the breast Fifteen cases of this have been collected 
fiom the material of the laboiatoiy of the Huntington Hospital and 
fiom that of the Palmer Memorial Hospital, accumulating dining the 
last ten }ears at the former hospital, and during the last two years at 
the latter 

The fifteen cases aie tabulated in the appended chait It will be 
seen that seven cases 1, 4, 6, 11, 13, 14 and 15, were found to present 
features that enabled me to make the histologic diagnosis of adenofibro- 
sarcoma This proportion cannot be considered significant because the 
number of cases is small, but it is noteworthy that E^\mg^ stated that 
tiue adenosaicoma of the breast is rare On the other hand, Deaver 
and MacFarland ® m their compilation of cases of sarcoma of the 
bieast gave a total of 193 cases of adenosaicoma occurring m a group 
of 838 sarcomas of the bieast In the senes leported by Gross, 33 pei 
cent of a total of 156 cases of sarcoma of the breast are teimed 
“adenoid,’ and may be presumed to belong to the categori'- of adeno- 
sarcoma Finsteiei ® reported forty cases, eighteen of which he con- 
sideied as “c)"stosai coma ” This group, too, may correspond to the 
special vaiiety of saicoma undei discussion 

The lelative frequency of this type of tumoi is of about the same 
magnitude in m} senes as in the af oi ementioned series reported by 
others 

It is, pel haps, noteworthy that the only two cases of sarcoma of the 
bieast m the recoids of the Palmer Memorial Hospital are both cases 

4 Cheatle, S L Mastitis, Cj'^sto-Adenoma and Adenoma of Breast, Arch 
Surg 17 535 (Oct) 1928 

5 Williams, R M Chron 19 289, 1894 

6 Dea\er and iMacFarland The Breast, Philadelphia, P Blakistons Son & 
Compan\, 1917, p 372 

7 Gross, S W Sarcoma of Female Breast, Am J M Sc 94 17, 1887 

8 Finsterer J Ueber das Sarkom der neiblichen Brustdruse Deutsche 
Ztschr f Chir 86 352, 1907 
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of adenofibi osai coma I considei this to be m accoi dance with the 
development of these tumors in that a high pioportion of neoplasms 
seen at this hospital aie in the eaily stages These cases would, in my 
view, lepiesent examples of eaily sarcoma of the hi east at a stage in 
which the lemains of the original mixed stiucture can be recognized 
Of the gioup of fifteen patients, the youngest was 29 years old 
and the oldest 75 The ages of the seven with adenofibrosarcoma 
ranged f i om 29 to 65 The age incidence does not seem to have special 
significance, apait fiom the fact that a benign adenofibroma of long 
standing may become saicomatous, and this interval bungs the patient 
into the legion of middle age In the total gioup, the duiation of 
disease as given by the patient’s histoiy varied from three weeks to 
twenty yeai s In the included special gi oup, the variation was also wide, 
so that no deductions from this factoi seem possible 

All the tumois weie of considei able size, even those the duiation 
of which was lepoited as only three weeks The smallest was said to be 
as large as a walnut, and the largest the size of a football In the seven 
cases of adenofibi osai coma, the tumois were of more nearly unifoim 
size, langing from the size of a goose egg to that of a football, with 
the intermediate ones faiily similar in magnitude The fact that these 
tumois were all of considerable size seems of impoitance in two respects, 
fiist. 111 indicating a faiily long duration, probably more nearly uni- 
formly long than was shown m the histones, and second, in furnishing 
a featuie distinguishing adenofibi osai coma from adenofibroma, which 
IS usually not more than 5 or 6 cm in diametei , and is most commonly 
reported clinically to be the size of a walnut 

Histologically, these cases have been divided into two gioups, one 
with, and the othei without, epithelial elements All show more or 
less active fibroblastic tissue, with closely packed spindle-shaped cells, 
showing at least a few mitoses In the gioup with epithelial elements, 
the ai 1 angement is that seen in adenofibroma Thei e are clefts and ducts 
lined with cuboidal, columnar or stiatified epithelium The lumen is 
often more or less compiessed and fiequently contains desquamated 
epithelial cells The fibroblasts are usually most closely packed imme- 
diately about the ducts, and in these regions most of the mitoses are 
to be noted Farthest fioin the ducts, the fibious tissue may be fairly 
acellular and the collagen dense and even hyaline This patchy appear- 
ance, with active proliferation about the ducts and relative quiescence 
between them, is a faiily constant feature of these tumors early in 
their development In one case, the intei cellular substance was dis- 
tinctly myxomatous (case 14) In another (case 6) there were only a 
few epithelium-lined spaces and between them was a uniformly cellular 
fibroblastic tissue, in which mitoses wei e numerous This seemed histo- 
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logically a form intermediate between puie fibrosaicoma and adeno- 
fibrosaicoma, and clinically behaved more like the former than the 
latter 



Fig 1 — Gross specimen in case 14, natural size Only on the upper aspect is 
the encapsulation well defined 


A compaiison of the histology and the clincal couise tends to 
emphasize a difference between the two groups In four of eight 
cases histologically fibrosarcoma, the subsequent course is unknown In 
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three of the remaining four cases, the patients died of recurrence or 
metastases within eight months of opeiation In one case of fibro- 
saicoma histologically of low malignancy, the patient remained well and 
was apparently free from recurrence six years after operation 

In the group diagnosed as adcnofibiosarcoma there were seven 
cases In five of these the patients were free of disease when last 
heaid from, that is, from six months to seven years after the removal 
of the tumor One (in case 1) had a recurrence four and one-half years 
after operation This reeuirent tunioi was histologically considered to 
he fibrosarcoma, with no lemaimng trace of the original mixed struc- 
ture This observation, that a lecuricnce of an adenosarcoma may be a 
pure spindle cell sarcoma, was made b}' Finsterer ** 1 he last case (no 6) 
was intermediate in type histologically, and two recurrences appeared 
at intervals of six months and two months Death occurred a year 
after opeiation. At this time, an abdominal tumor was said to he 
present, suggesting the possibility of melatasis 

The comparison in the chneal courses of cases of fibrosaicoma and 
adenofibiosarcoma may be made from the following cases 

Af C tease 10), a housewife, aged 43, Iiaving seven children, came to the 
Huntington Hospital, April 1, 1924, because of swelling of the left breast This 
had first been noted ten months previously as a lump the si/c of a hickory-nut, 
and growth had been constant On examination, the left breast was found three 
times the si7e of the right The skin was tense and marbled and seemed about 
to ulcerate Axillary nodes were clinically negative 1 he tumor was movable, 
lobulated and elastic 

April 7, 1924 An amputation of the breast was performed by Dr Robert 
Greenough The axilla was not disturbed In gross, the mass measured 7 inches 
(17 78 cm ) in diameter, and showed necrotic and cystic foci 

April 21, 1924 A small recurrence was noted in the granulating wound 
Nine seeds each containing 1 milhcune of radium emanation were applied May 
8, 1924, the patient was discharged with two definite recurrences m the operative 
wound 

Microscopic study showed a pure fibrosarcoma, with large atypical spindle 
cells showing numerous mitoses, and a varying amount of intercellular substance 
'1 he patient died, Aug 11, 1924, clinically with metastases, four months after 
operation Permission for postmortem examination was not obtained 

M R P (ease 13), a widow, aged 48, with one child, noticed a lump in the 
left breast, associated with stabbing pain, three weeks before coming to the 
Palmer Memorial Hospital On examination, Sept 27, 1927, the left breast 
was found twice the size of the right In it was a hard, movable mass The 
axillary glands were clinically negative 

Sept 29, 1927 Radical mastectomy was done by Dr L S McKittrick In 
gross there was seen a well outlined tumor as big as a man’s fist This was 
histologically found to be made up of bundles of cellular fibroblastic tissue, with 
numerous mitoses scattered in the cells Between the bundles were clefts and 
tubules lined by columnar and squamous epithelium Healing was uneventful, 
and examination at subsequent visits showed a smooth scar, without evidence 
of recurrence 



1012 


ARCHIVES OF PATHOLOGY 


It IS to be noted that in neithei of these cases was there any involve- 
ment of the axillaiy lymph nodes, nor was it leported as having been 
observed m any of the othei cases of sarcoma of the hi east It would 
seem that there is no leason, theiefoie, foi using the moie difficult 
operation m cases of saicoma Fmsterei ® also found no inetastases 


Siniiviaiy of Cares of Sat coma of Bicast 


Case Age 

Duration 

Size 

Histologic Clmi actor 

Clinical Course 

1 

ei 

2 j ears 

“Footb lit” 

First specimen, ndenoflbrosai 
coma, second, pure fibre 
saicoma 

Rccuircnce 4 ^eals 
after lenior al 
of first tumor 

2 




Inflltiating bundles of spindle 
cells, uitli numerous mitoses, 
flbrosaicoma 

Unknopn 

3 

47 

2 years 


Inflltiating bundles of spindle 
cells, Mith numerous mitoses 
flbrosarcoma 

Unknopn 

4 

65 



Cellular fibroblastic tissue in 
nliicli nore spaces lined bj 
epithelium, adenolibrosar 
coma 

Well and healed 

5 

GO 

5 months 

“Dgg” 

Spindle cells and gi int cells, 
ruth many mitoses, flbiosai 
coma 

Enknopii 

6 

48 

5 months 

“Goose Egg” 

A few epithelium lined spaci s, 
in aery cellular flbrobl istit 
tissue Aiith mitoses 

Recurrence tu ice and 
do ith 1 year hitci 

7 

40 

9 1 ears 

5 in , 
diametci 

Spindle cells, uith abundant 
collagen and feu mitoses, 
fibrosaicoma 

V ell ind healed 

8 

53 

5 months 

10 in , 
diameter 

Spindle cells, iiitli mnn\ mi 
roses and little collagen, 
flbiosarcoma 

iVIetastases, died S 
months later 

9 

59 

C 11 eeks 

“Walnut” 

Infiltrating cellular fibroblastic 
bundles, inany mitoses, fl 
brosarcoma 

Died C months after 
operation 

10 

43 

1 year 

17 cm , 
diameter 

Closely packed spindle cells, 
nith mitoses, flbiosircoma 

RccuiTcnce and death 
in 4 months 

11 

29 

5 months 


Numerous epithelium lined 
clefts, cellular fibrous tissue 
pith many mitoses 

Well and healed 

12 

75 

Sneeks 


Spindle cells and giant cells 
nith mitoses 

Unknown 

13 

48 

3 n eeks 

“Fist” 

Epithelium lined clefts u 1 1 h 
cellular flbious tissue shop 
ing mitoses, adcnofibiosai 
coma 

Well and healed 

14 

51 

6 months 

“Oiange” 

Same ns m case 13, pith 
miNomatous fibrous tissue, 
adcnoflbrosarcom i 

Well and healed 

15 

51 

20 j e irs 

“Child’s 

head” 

Epithelium lined clefts with 
fibrous tissue shoving foci 
of condensation, path mito 
ses, adenofibrosarcoma 

Well and honied 


to lymph nodes m his senes of forty cases His statistics aie also of 
mteiest as regards piognosis m the piesence of vaiious types of 
sarcoma He classified eighteen of forty cases as “cystosarcoma,” a 
term which appears suggestive of the group I have separated as cases 
of adenofibrosarcoma He found twelve of the patients in these eighteen 
cases free of disease, one with a recurrence, five dead of mteicuirent 
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disease and none with metastases, when they weie leexamined over 
peiiods of seveial yeais aftei opeiation These cases contiast with 
the ones he classified as cases of lotind and spindle cell sarcoma, in 
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Fig 2 — Actively proliferating focus in section from case 13, X300 Several 
mitotic figures may be distinguished in the paler portion of the field 


Avhich only five of the twenty-one patients weie free fioin disease nine 
showed recuriences, thiee showed metastases and the condition of the 
lest were unknown 


1 
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From this senes of cases, it appeals that there is a definite diftei- 
ence in mahgnanc} between fibiosarcoma and adenofibrosarcoma, apart 
from the ordinary ciiteria of cell activity in the fibroblasts themselves, 
and that the latter is considerably less malignant than the former Two 
explanations appeal possible First, it ma}^ be that all sarcoma of the 
breast begins as adenofibroma and passes thiough an intermediary 
stage of adenofibrosarcoma In this case, fibrosarcoma would be a 
more malignant tumor because of its longer standing and more advanced 
condition The second possibility is that there exists a growth-restrain- 
ing influence, perhaps, mutual, between the epithelial and connective 
tissues, and that this is sufficient to make the mixed tumor a less malig- 
nant one The fact that an intermedite form of tumor occurred in 
this series is in favor of the former explanation It has long been 
observed clinically that small tumors of the breast, such as are found 
on removal to be adenofibroma, if left undistuibed, may after months 
or jears begin to glow and reach enormous size Such tumors form 
the large ulcerated, fungating sarcomas of the breast occasionally seen 
The fact that recurrences of adenosarcoma are known to appear as 
fibrosarcoma is further evidence that this graduation from benign to 
more and more malignant forms takes place 

I should consider the presence of epithelial elements in a sarcoma 
of the breast as significant in indicating an early stage of malignancy 
It seems probable that if such tumors were allowed to grow uninter- 
rupted!}, the fibroblastic element would finally completely displace the 
epithelium Consequent!}'-, it seems that the preservation of the base- 
ment membrane of the epithelium is just as much an indication m 
sarcoma that the fibroblasts have not yet grown beyond bounds, as it 
is in chionic mastitis that the epithelial hyperplasia has not become 
carcinoma 

CONCLUSIONS 

In the heterogeneous group of sarcomas of the breast, the adeno- 
fibrosarcoma is a distict type Adenofibrosarcoma is a comparatively 
frequent variety of sarcoma of the breast It is probable that adeno- 
fibrosarcoma arises from a preexisting adenofibroma, and that it may 
progress to or appear in recurrences as pure fibrosarcoma The prog- 
nosis in cases of adenofibrosarcoma is fairly good, and seems consider- 
ably better than in cases of pure fibrosarcoma 



THE THYMUS GLAND IN LYMPHATIC LEUKEMIA 


ITS BEARING ON THE HISTOGENESIS OF THE SMALL 
THYMIC CELLS ^ 

HARRY M MARGOLIS, MD 
Fellow in Medicine, the Maio Foundation 
ROCHrSTER, MIXN 

Since Kolhker,^ in 1879, diew attention to the epithelial anlage of 
the thymus gland in the bianchial clefts, there has been considerable 
study in an attempt to deteimme the definite histogenetic natuie of 
the oigan Yet many facts regaiding the histogenesis of the th)'mus 
gland are still the subject of dispute, and this despite many excellent 
contiibutions that have been made on this subject 

In the couise of an investigation of the thymus gland undei ceitain 
pathologic conditions, I became pai ticularly interested in the histogenesis 
of that component of the thymic paienchyma -vaiiously desciibed as the 
“small thymic cells” or the “thymic lymphocytes ” The histogenetic 
relationship of these cells to the original epithelial anlage has been the 
Cl UN of a contioversy which has atti acted consideiable comment, but 
which IS, nevertheless, still settled 

HYPOTHETICAL SOURCES OE SMALL THYMIC CELLS 

It may be said that two theoiies are at piesent most commonly 
held with refeience to the souice of the small thymic cells Accoidmg 
to one of the two theories, these cells aie considered of mesodeimal 
origin wdieieas, accoidmg to the other, they aie derivatives of the 
original epithelial anlage of the branchial entoderm The studies of 
Maximo-w," Pinner,“ Danchakoff,'^ and Pappenheimei “ all have tended 

Submitted for publication, Nov 22, 1929 

=* Work done in the Section on Pathologic Anatom}^, the Ma}’^o Clinic 

1 Kolliker, Albert Entwicklungsgeschichte des Menschen und der hoheren 
Tliiere, Leipzig, Wilhelm Engelmann, 1879, pp 875-882 

2 Maximow, Alexander Untersuchungen uber Blut und Bmdegewebe II 
Ueber die Histogenese der Thymus bei Saugetieren, Arch f mikr Anat 74 525, 
1909, IV Ueber die Histogenese der Th}'^mus bei Amphibien, ibid, 79 560, 1912, 
V Ueber die embryonale Entwucklung der Thymus bei Selachiern, ibid 80 39, 
1912 

3 Pinner Max Zur Frage der kleinen Thymusrindenzellen Frankfurt 
Ztschr f Path 23 479, 1920 

4 Danchakoff, Vera The Differentiation of Cells as a Criterion for Cell 
Identification, Considered in Relation to the Small Cortical Cells of the Thymus, 
J Exper Med 24 87, 1916 

5 Pappenheimer, A M Further Studies of the Histology of the Thvmus, 
Am J Anat 14 299, 1913 
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to indicate the moiphologic identity of the small th>mic cells with the 
blood lymphoc} tes However this does not impl} histogenetic unity of 
the thjmic cells and the true blood l)mphoc}tes Indeed, as has already 
been pointed out by Danchakoft, studies by the method of tissue culture 
have indicated that the form of the cell can be influenced considerably 
by vaiious envn onmental factois Hence, cellulai moiphology and even 
cellular difterentiation, which is only a ftiither expression of a poten- 
tiality foi moiphologic A^ariation, cannot be adduced as final pi oof of 
biologic or histogenetic identity among cells Somewhat moie dnect 
studies to deteimine the origin of the small th3mnc cells have been made 
by Rudbeig*’ and Johnson," vho have studied the regeneiative process 
111 the tlnmus gland following experimental involution These investi- 
gators concluded that the reappeaiance of the “h mphocytes ’ follownng 
m\oIution was dependent on the immigiation of lymphocytes into the 
epithelial netwmik How'ever these conclusions seemed untenable to 
Gottesman and Jafte,® wdio studied the legeneration of autoplastic thymic 
tiansplants m albino lats They w'eie unable to demonstrate any evi- 
dence of lymphocytic infiltration from without and felt that the small 
th3mic cells arose in situ from the piohfeiation of the reticulai epithe- 
lium A'lany more detailed histologic studies of the thymus gland in 
\oung embryos of the human being and of lowei animals have indi- 
cated the epithelial oiigin of these thymic cells The extensive studies 
ot Stohi Pienant,’-® Nusbaum and Piymak^’^ and those of Bell,^- all 
haie showm rather strikingly that following the transtoimation of the 
solid epithelial oigan into the reticular netwoik, there appealed the 
small thymic cell by a piocess of budding fiom the reticular epithelial 
cells The gradual transition betw'een the epithelial cells of the reticulum 
and the small thymic cells was demonstrated and the definitive thyunic 
cell then w^as found to break loose fiom the symcydium passing into 
the spaces of the lattei and assuming its position as a part of the 
thy mic pai enchi ma 

6 Rudberg, H Studien uber die Th\musnnohition I Die Involution nach 
Rontgenbestrablung, Arch f Anat Entwcklngsmeclin d Organ , 1907 siipp pp 
123-124 

7 Tohnson, Arvid Studien uber die Thymusinvolution Die akzidentelle 
Imolution bei Hunger, Arch f mikr Anat 73 390, 1909 

8 Gottesman, Jessie kl , and Jaffe H L Studies on the Histogenesis of 
Autoplastic Thvmus Transplantations, J Exper IMed 43 403, 1926 

9 Stohr, P Ueber die Natur der Thjnms-Elemente, Anat Hefte 31 407, 
1906 

10 Prenant, quoted b\ Bell 

11 Nusbaum, Josef and Prvmak, Theodor Zur Entwicklungsgescliichte der 
hmp! Olden Elemente der Thvmus bei den Knochenfischen \nat Anz 19 6 1901 

12 Bell, E T The Development of the Thvmus, Am J Anat 5 29, 1906 
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This biief leview indicates the salient facts on which are based 
the two diametiically opposed theoiies now held most commonly with 
leference to the histogenesis of the small thymic cells A detailed 
leview ot this subject is given by Pappenheimei and by Bell 

OBSERVATIONS OF THYMUS GLAND IN LEUKEMIA 

An mdnect mannei of appioaching tbe study of this problem is to 
investigate the leactions of the thymus gland, and particularly of the 
small th} inic cells, undei pathologic conditions in which the predominant 
influence is exeited on the tine l)anphocytic elements in the lymph 
nodes, blood and so foith Thus, a study of the leactions of the thymus 
gland in lymphatic and aleukemic leukemia seemed to us of importance 
in its possibility of throwing some light on the lelationship of the 
thymic cells to the lymphocytic elements elsewheie in the body On a 
pi 1011 giounds. It may be assumed that if the small thymic cells are 
tine lymphocytes, having not only a moiphologic lesemblance to blood 
lymphocytes, but also a common histogenetic relationship to them, there 
would occui in lymphatic leukemia hyperplasia of the thymus gland 
step b} step with hypeiplasia of the lymphatic stuictures elsewhere in 
the body 

A review of tlie liteiature does not reveal any extensive study from tins 
standpoint The recorded cases in winch thymic hyperplasia was observed in 
patients with leukemia have yielded contradictory results, apparently owing to the 
limited material which was available for study The conclusions which have been 
drawn from these studies parallel the contradictory evidence on which they were 
based 

Thorpe reported “an unusual case of thymic hypertrophy” in a boy, aged 7, 
who was suffering from lymphatic leukemia The thymic enlargement, m this 
instance, was detected by means of a roentgenogram, and postmortem confirm- 
ation was not available General examination revealed also marked enlargement 
of the liver and spleen, and there was significant enlargement of the lymph nodes 
This author quoted De Sautelle and Wood,i® who reported similar enlargement of 
the thymus gland in a case of lymphatic leukemia 

Poensgen found a thymus gland weighing 60 Gm in a boy, aged 16, with 
lymphatic leukemia, in another case, that of a man, aged 60, the thymus gland 
weighed 2 Gm and histologically presented lymphocytic infiltration From this he 
concluded that the thymus gland, participating in the lymphocytic reaction, must 
be a lymphoid organ 

13 Pappenheimer, A M A Contribution to the Normal and Pathological 
Histology of the Thymus Gland, J M Research 22 1, 1910 

14 Thorpe, E S An Unusual Case of Thymic Hypertrophy, Arch Pediat 
44 126, 1927 

15 De Sautelle, W T, and Wood, R B, quoted by Thorpe (footnote 14) 

16 Poensgen, Fritz Beitrag zur Frage der Wechselbeziehungen zwischen 
Thymus, Schildruese und lymphatischen System, Med Klin , 2 1504, 1913 
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Hart was unable to report on aii}'^ cases of l 3 "niphatic leukemia m children, 
but he had observed marked enlargement of the thj^mus gland m pseudoleukemia 
and felt that this was due to the participation of the lymphoid components of the 
th 3 mus gland in the generalized 13 'mphoid hyperplasia 

Ordwa 3 ’^ and Gorham, m a consideration of lymphatic leukemia, stated “The 
th 3 mus gland is usuall 3 ’- large and may even show tumor-like nodules and infiltra- 
tion of the surrounding tissue Histologicall 3 , the change is comparable to that 
found in the lymph glands ” 

Kaufmann stated “In leukemia, marked enlargement of the th 3 mus gland 
IS occasionalh seen, especiall 3 ’^ m acute lymphatic leukemia ” 

Ewing , 20 on the other hand, remarked “It is a notable fact that in most cases 
of leukemia and pseudoleukemia the thymus gland fails to participate in the proc- 
ess ” Schridde expressed essentialh’^ the same opinion Schridde expressed the 
belief that it has not been established in the literature that true thymic hyperplasia 
occurs in Emphatic leukemia He w’as not able to observe more infiltration in the 
th 3 mus gland than he observed in the skin, for example 

In view of the contradictory views expiessed with legaid to the 
occurrence of th 3 mic h}perplasia in lymphatic leukemia, I undeitook 
a study of this problem in a senes of cases of l}mphatic and aleukemic 
leukemia which had come to necropsy at the j\'Iayo Clinic 

Between 1910 and 1929 there weie thirty-two cases of acute and 
chionic l)mphatic leukemia and aleukemic leukemia m which complete 
postmoitem examinations were performed In each case, the clinical 
and anatomic data established the diagnosis The age of the patients 
laried from 2 to 73 yeais, ten of the cases were in children The 
duration of the symptoms also varied wnthin wnde limits On thorough 
anal} SIS, it seemed desirable to classify the cases into tivo arbitral y 
groups, one in 3vhich theie 33 as no enlaigement of the thymus gland 
and another in 3vhich there 3\’-as apparent enlargement of the gland 

Leukemia Without Enlaigement of the Thymus Gland — Gioup 1 
(table 1) comprised a series of tvi'enty-eight patients, t3velve of whom 
3veie aged less than 30 yeais Seven of these patients 3veie children 
The ages in the entire group 3'^aried fiom 2 yeais to 73 years and the 
duration of symptoms ranged from five days to three yeais All but 
se3''en of these patients presented, in addition to the other anatomic 
eridence of hmphatic leukemia, a blood pictuie characteristic of the 

17 Hart Carl Th-vmusstudien III Die Pathologic cler Th 3 mus, Vircho 33 s 
Arch f path Anat 214 1, 1913 

18 Ordway, Thomas, and Gorham, L W Leukemia, in Oxford Medicine, 
New York, Oxford University Press, 1920, vol 2, pp 716-718 

19 Kaufmann, Edw^ard Patholog 3 ’- for Students and Practitioners, Phila- 
delphia, P Blakiston’s Son & Company, 1929, vol 1, p SOI 

20 E 3 \ung, James, Neoplastic Diseases, Philadelphia, W B Saunders Compam, 
1928, pp 967-977 

21 Schridde, H Th 3 mus, m Aschoff, Ludwng Pathologische Anatomic, 
Jena, Johann Ambrosius Barth, 1921, pp 176-189 
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disease In the other cases theie was not an absolute niciease in the 
nuinbei of cii dilating leukocytes, but a inaiked preponderance of 
lymphocytes, many of which weie of the embryonal, immature type 
seen in this disease The lattei type was designated aleukemic leukemia. 


Tabll 1 — CflTcy vt IVhtch the Tlivviw; Gland IVa^ Not Enlaigcd (Gioup 1) 


Case Diagnosis Icais 

Sc\ 

Dura 
tion of 
Si’mp- 
toins, 
3Io 

Dciiko 
cj tes 

Ljm- 

plio- 

cytes, 

per Pathologic Changes Noted in 
Cent Thymus Gland 

1 

Alculvcinic leulvcinia 

0 


2 

5,700 

97 

3Iarkcd degree of involution. 

9 

Alcukcmie leukemia 

4 

lAI 

5 

9,500 

98 

weight 12 Gm 

31 irked degree of involution with 

3 

Acute Ijmplintic leukemia 

4 

31 

2 25 

42,800* 

99 

fibrosis, weight 32 Gm 

None 

■1 

Acute hinpliatic leukemia 

G 

P 

5 

54,800* 

90 

Involution and inflltiation of 


Ueukcmic leukemia 

S 

31 

thns 

1 

3,400 

97 

interstitial tissui with lyinpho 
cvtcs, weight 1 Gm 

None 

(> 

Alcukoime leukemia 

s 

31 

2 

3,300 

71 

Involution and mflltration of 

7 

Aleukemic leukemia 

9 

31 

2 

5,200 

89 

interstitial tissue with Ijmpho 
cvtcs, weight 12 Gm 

Involution and inflltiation of 

S 

Acute h mplintie kukomm 

V) 

3[ 

4 

3,800 


inteistitial tissue with lyinpho 
cvtcs, weight 10 Gm 

None 

9 

Acute Ijmpliatic kul emia 

24 

31 

1 3 

04 300 

76 

None 

10 

\cute Ij mpliatic leukemia 

27 

31 

0 

97.200 

23.200 

99 

None 

11 

Subacute lymphatic leu 

25 

31 

9 

321,000 

01,400 

90 

None 

13 

kemia 

Icuto h miiliatic leukemia 

30 

31 

35 

II 

s « 

r-tCI 


None 

13 

Acute Ij mpliatic Icukcmi i 

39 

P 

MCtkS 

13 

105 OOO 
29,800 

70 

None 

14 

\cute 1} mpliatic leukemia 

39 

31 

5 

37,700 

9<) 

None 

15 

Aleukemic leukemia 

40 

AI 

i 

30,000 

S5 

None 

10 

\leukemic leukemia 

10 

31 

12 

10,400 

57 

None 

17 

Acute Ij mpliatic leukemia 

42 

31 

175 

110,000 

70 

None 

IS 

Cliionie l>mpliatie loukc 

15 

31 

24 

300,000 

9a 

None 

19 

inia 

-\ciite Ivmplintic leukoinia 

40 

3[ 

15 

25,800 

90 

None 

29 

Chronic Ijmplntic Icukc- 

50 

31 

21 

385,000 

97 

None 

21 

mm 

Chronic lymphatic Icukc- 

54 

31 

12 

171,000 

98 

3Iniked degree of involution witli 

22 

min 

'\cute Ijmphatic Icukeini \ 

“n 

31 

1 

298,000 

38,000 


niflltiatioii of fatty aicolai tis 
sue bj Ijmphocjtcs 

None 

23 

Chronic Ijonphatic leuke 

59 

31 

IS 

183,000 

07 

Complete involution 

24 

mm 

Chionic lymphatic leuke- 

01 

P 

S 

002,000 

91 

Practically complete involution 

25 

mia 

Chionic Ijmphatic leuke 

03 

31 

00 

313,000 

94 

with mflltration of fat by 
lyraphoei tis 

Complete involution 

20 

mm 

CJironic Ijmphntic Iciikc- 

03 

31 

15 

174,000 

90 

None 

27 

mm 

Lymphatic leukemia 

73 

31 

9 


OS 

None 

28 

Acute Ij mpliatic leukemia 

73 

31 

i 

232,000 

90 

Complete involution 


* l/ovest ind liigliest count 


since it piesented all the chai actei istics of tiue leukemia, except foi the 
absence of an inci eased numbei of cii dilating lymphocytes In all 
instances theie was found, giossly, h3qDeiplasia of the lymphoid elements 
m the lymph nodes and spleen and m many cases lymphocytic collections 
scatteied thioughout the livei and kidneys 

The thymus gland was not found to be enlarged m any of these 
cases In five cases, thymic tissue could not be seen giossly within 
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the thymic fat Micioscopic sections of the lattei levealed only small 
collections of l3mphocytes A\ithin a loose, fatt} areolai tissue The 
epithelial leticulum had practically entiiel}’- disappeaied, and corpuscles 
of Hassall could not be found In five other cases, the thymus gland 
was maikedly i educed in size, the weights langed from 3 to 12 Gm 
Histologically, these glands presented the appearance of advanced 
imolution The boundai}'- between cortex and medulla had disappeared, 
and the entiie gland appeared much less cellulai than is usual The 
cortex, particularly, shoned a dearth of small thjmic cells So marked 
was this decrease in the number of the small th3mnc cells that m some 
glands the reticulum became piominent, giving the gland moie of an 



Fig 1 — Section of thjmus gland of a child aged 4, who died from lymphatic 
leukemia A marked degree of involution and fibrosis is present (X 175) 

epithelial appearance The interstitial tissue was maikedh inci eased m 
amount and was composed of loose fibro-areolar tissue m which theie 
vere scattered var3mg numbers of small l3miphoc3'tes (figs 1 and 2 ) 
In some sections, the fatt3^ areolar tissue which had entirely supplanted 
the oiigmal th3nnic paiench3ma showed numeious dense collections of 
lymphocytes m which remains of reticular cells or corpuscles of Hassall 
could not be seen The fibrous capsule about the thvmic fat bod3 and 
sections of the posterior mediastinal Avail levealed similar collections 
of l3nnphoc3des (fig 3 ), and this seems good evidence that the 
l3mphoc3des seen in some of these glands rveie meiely a part of the 
general process of l3mphoc3dic accumulation m tissues, Avhich is char- 



Fig 3 — A, thymic fatty areolar tissue heavil}'^ infiltrated with lymphocytes in a 
man, aged 54, who died from lymphatic leukemia (X 100) , B, section of posterior 
mediastinal wall of the same patient, showing a nearly proportionate degree of 
lymphocytic infiltration (X 100) 
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actenstic of the disease In sections of glands in which involution was 
not complete, the corpuscles of Hassall appeared somewhat inci eased 
m number , this was probably a relative inci ease made apparent by the 
degeneration and disappeaiance of many small thymic cells Most of 
the coipuscles showed hyaline degeneiation, and only occasionally were 
newly formed corpuscles encountered The entne process paitook 
essentially of the nature of adi^anced involution such as one encounters 
111 vaiious disease piocesses and altered nutiitional states It is sig- 
nificant that the changes just described occuired as fiequently in the 
glands of childien as m those of adults and in them the factor of 
involution fioni age had not yet come into play In the lemaimng cases 
of this gioup the thymus gland did not reveal gioss abnormalities, ana 
hence micioscopic sections were available in only one case, that of a 
man, aged 50, who had had symptoms of acute lymphatic leukemia for 


Table 2 — Cases m Winch the Thymus Gland Afipai cnily IFas Enlat gcd (Gioup 2) 
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from three to four months The section of the thymus gland showed 
a marked degree of involution, with degeneiation and disappearance of 
a laige portion of the cortex, and a conesponding degiee of replacement 
by fibrous tissue 

Leukemia zvifh Enlai gement of the Thymus Gland — Group 2 (table 
2) comprised a senes of four cases, three in children and one in a man, 
aged 23 Three of these cases presented the picture of lapidly pio- 
gressive acute lymphatic leukemia In addition to the geneiahzed 
tendenc)f for lymphocytic accumulation within tissues, there was a 
tendency to maximal mfiltiation in only one or two sites, such as the 
mediastinal stiuctures and kidneys The result was huge enlai gement 
of the kidneys and the mediastinal stiuctures, the lattei becoming matted 
together and appearing as if frozen to the lungs and pericardium 
(fig 4) Because of this tendenc)'’ to a sarcomatous type of proliferation 
in a condition which is essentially one of leukemia, the teim leuko- 
sarcoma may well be applied as denoting perhaps the most malignant 
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foim of tuie lymphatic leukemia The anteiioi mediastinal mass in 
these cases was lemaikable foi its gioss size In the one case of 
aleukemia leukemia m this gioup the weight of the mediastinal mass 
was 50 Gm , while in the thiee cases of leukosarcoma the mediastinal 
tumois assumed huge piopoitions, weighing fiom 215 to 470 Gm These 
appealed as huge mediastinal tumois which wiapped themselves about 
the peiicaidium and the gieat vessels They were homogeneous, dull, 
white 01 yellowish white, and of lathei fiiin consistence The mass 
meiged impeiceptibly with the paiietal peiicaidium to which it was 
adheient AVhen cut, it piesented the same white appeal ance, and the 



Fig 4 — Sagittal section of anterioi mediastinal mass, including the thymus, in 
a boy, aged 8, who died fiom leukosarcoma 

lines of cleavage between the thymus gland and its capsule and between 
the capsule and the paiietal peiicaidium could not be distinguished 

Numeious sections taken fiom vaiious paits of the mass could not 
be distinguished histologically Mateiial from the centei, in the region 
of the thymus gland, showed essentially the same histologic stiucture as 
that taken fiom the capsule and the attached pericaidium The noimal 
structuie of the thymus gland was entiiely obhteiated, theie was no 
leticulum and theie were no coipuscles of Hassall Theie weie dense 
collections of lymphocytes thioughout the entiie mass and a lather 
abundant stioma composed of dense fibious tissue The lymphocytes 
varied consideiably in size and some contained mitotic figuies Heie 
and there the lymphocytes weie densely aggiegated in small gioups 
which stood out m shaip contiast with the lemamder of the paienchyma 














Fig 6 — A thj^inus gland of a child, aged 8 There is evidence of marked 
imolution with fibrosis and diffuse b'mphocytic infiltration (X 175) , B, dia- 
phragm (X 150) and C kidney of the same patient showing proportionate degrees 
of infiltration r\ith hmphocjtes (X 175) 
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In each of the three cases of leukosarcoma there -w as also tremendous 
enlargement of the kidne3S, the Iner and the spleen The kidne3^s of 
one child aged 2 , ^\elghed 545 Gm , m another child, aged 8 , both 
kidne3S weighed 710 Gm and in the third case, that of a man, aged 23 , 
the kidne3 s u eighed 1 046 Gm The liver and the spleen were nearl3’’ 
proportionateh enlarged These organs were opaque and white, 
because of the dense collections of h mphoc3'tes, and the3 presented 
evidence of extensive hemoiihage into their substance Histologic 
sections of the kidne3S and of the liver revealed extensne and dense 
infiltration with l3mphoc3tes identical morphologicall3'- with those seen 
in the mediastinal mass In part of the section the infiltration with 
l3anphoc3 tes w as so dense as entireh’ to obliterate the normal structures 
of the organ Such fields presented a histologic appearance almost 
identical wuth that of the mediastinal mass, except that the latter con- 
tained a greater amount of mteistitial tissue The parench3 matous 
elements of the kidne3 s and the h\ er revealed extensive granular degen- 
eration Sections from other tissues, such as those of the gastro- 
intestinal tract and e\en the diaphragm, show^ed that the3' also were 
aftected to a variable degree b3’' the geneial infiltrating process (figs 5 
and 6 ) General hmiphoid Inperplasia was present m all cases of the 
group 

COMMENT 

In the entire series of thirt3'-tw'0 cases of various t3pes of l3unphatic 
leukemia enlargement of the th3unus gland was found in onl3* four 
cases In the remaining twent3 -eight cases the th3anus gland eithei 
did not show notable abnormaht3 oi show ed gross or histologic evidence 
of var3ung degrees of involution That ten of the cases w^ere in children 
emphasizes the fact that tlie involution was not ahva3"S that due to 
plwsiologic retrogression associated wuth age, but that it w^as a reaction 
of the th3mus gland to the disease process It is not possible of course, 
to sa3 lust Avhat influences the th3anus gland in leukemia The altered 
nutritional state must be considered as one of the possible factors 
productne of the process of involution since the relation of disturbed 
nutiition to pathologic involution of the th3'mus gland is now^ wHl 
established What seems more interesting, however, is the striking 
imolution of the tliMiius gland in a disease the essential feature of 
which IS a tendenc3" to h3^perplasia of l3miphoid tissues This, indeed, 
brings into question the often quoted concept of the true l3anphatic 
nature of the th3mus gland and its small th3'mic cells That the small 
tlwmic cells should react so unlike the l3miphoc3tic elements elsewdiere 
in the bod3 suggests that the3’ may be of mherentl3’- different nature, 
unless one postulates an overwhelming influence in leukemia productive 
of th3 mic involution and one sufficient to overcome the general stimulus 
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to lymphoid hyperplasia I have no reason to believe that the lattei 
IS the case The more diiect interpretation of a diffeient biologic nature 
of the small thymic cells and the blood lymphocytes seems more leason- 
able I have already quoted evidence that has been adduced by many 
observeis pointing to the epithelial source of the small thymuc cells 
The leactions of the thyunus gland m leukemia also indicate a biologic 
difference, hence a diffeient histogenetic source of the thyunic cells 
from that of the blood lymphocytes does not seem unlikely 

The occurrence of an enlarged thymus gland in the foui cases of 
leukemia would at first seem to militate against this hyq 3 othesis How- 
ever the histologic features of these cases, too point to an advanced 
degree of involution with secondary mfiltiation of the organ by^ 
ly mphocy'^tes The lymphocydes in these glands appealed as densely 
aggregated in the connective tissue and capsule of the organ as in the 
parts normally'’ occupied by^ the thymic parenchyuna Furthermore, the 
degree of infiltration m the thyunus gland in the thiee cases of leuko- 
sarcoma paralleled that m other nonlymjDhatic oi gans, such as the kidney 
and the hvei It seems obvious from this that enlargement of the 
thymus gland in leukemia, when it does occui, lepresents meiely a 
part of the tendency to mfiltiation of organs by lymphocytes that is so 
characteristic of this disease In other words, the thymic enlargement 
111 these cases does not represent true hyperplasia of the small thy'mic 
cells, but is due to nonspecific infiltration with lymphocytes, such as 
fi equently' affects the kidneys, liver skin and other nonlymphatic sti uc- 
tures in the body' 

SUMMARY AND CONCLUSIONS 

The thymus gland is laiely enlarged in lymphatic leukemia, the 
piedominant tendency in this disease is in the direction of involution 
of the oigan When thymic enlargement does occur m leukemia, it 
usually parallels the degree of mfiltiation in othei organs Such enlarge- 
ment of the thymus gland is not due to hyperplasia of the small thymic 
cells but IS due to infiltration by lymphocytes, the process is identical 
with that leading to mfiltiation of other nonlymphoid organs 

The reaction of the small thymic cells m lymphatic leukemia difiers 
from that of the blood lyunphocytes and suggests a difference m the 
biologic nature of the small thy'mic cells and the blood ly'mphocy'tes 
A different histogenetic source of the small thyunic cells from that of 
the blood lymiphocytes may be inferred 



SERUM MENINGITIS 




DOUGLAS GOLDMAN, IM D 

CINCIXXATI 

The stimulus for undertaking the investigation heie recorded was 
the occurrence of several cases of aseptic meningitis discovered at 
autopsy in patients who had leceived seium injections into the spinal 
theca Most of the cases were instances of fatal tetanus, but a case 
of cerebral hemorrhage climcall}' resembling meningitis m a }-oung 
adult IS also on record 

Most of the modern textbooks fail to mention the occurrence of 
aseptic meningitis followung serum injections into the spinal theca, the 
few'’ that do devote to it a few' sentences without emphasis In thb 
literature references to the phenomenon are rather rare, but may be 
found even in ai tides of twenty yeais ago’- Recently interest m the 
subject has growm because induction of aseptic meningitis has been 
found of use in the tieatment for schizophrenia and other mental states 
(Can oil, Kubitschek and Carmichael) A further experimental stud) 
in laboratory animals, wuth a review' of as much of the literature as 
was available, seemed to be of timely interest 

Purves-Stew'ait - pointed out that “an abundant polynuclear pleo- 
cytosis” of the spinal fluid can be produced by the injection of sterile 
salt solution or sterile suspensions of colored particles into the spinal 
theca of monkeys He mentioned no study of the lesions produced and 
relegated the fact to a footnote m the edition of his book published in 
1911 SzecsU made a study of the aseptic meningeal leaction to salt 
solution, which he reported in 1912 

Flexner and Amoss ’’ noted the occurrence of aseptic 'meningitis m 
experimental animals following intrathecal administration of serum 
They stated “Introduction of sterile alien blood serum into the sub- 
arachnoid space causes an aseptic inflammation of mild degree that 
reaches its maximum in twenty-four hours and then subsides The 

* Submitted for publication, Dec 16, 1929 
From the Department of Pathology, Universitj of Cincinnati, and Cincin- 
nati General Hospital 

1 Widal et al, quoted by Frommel, E Schweiz med Wchnschr 57 873, 
1927 

2 Purves-Stewart, Sir James Diagnosis of Nervous Diseases, ed 3, Lon- 
don, Arnold & Compan}', 1911 

3 Szecsi, S Ztschr f d ges Neurol u Psychiat 60 481, 1912 

4 Flexner, S, and Amoss, H L J Exper Med 20 249, 1914 , 25 525, 1917 
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inflammation is marked by emigration into the pia-arachnoid, ventricles 
and choroid plexus of pol} morphonuclear leucocytes chiefly and by the 
escape of plasma ” These investigators later found that, in addition to 
alien serum, normal homologous serum, ph}Siologic solution of sodium 
chloride. Ringer’s solution and sometimes even homologous spinal fluid 
caused a meningeal reaction when injected into the spinal theca They 
were producing aseptic meningitis in monkeys to cause localization of 
pohoinj^elitic virus in the nervous system following intravenous inocula- 
tion Flexner ® stated that aseptic meningitis is of negligible importance 
in the treatment foi meningitis 

The pharmacologic eftect of intiathecal injections of serum is set 
forth in a masterful exposition by Auer ® 

Ingleton ’’ repoi ted that there was a rathei constant cellular reac- 
tion in the spinal fluid following intrathecal injection of antitetanic 
serum in cases of active tetanus He withdrew second samples of fluid 
tw'ent}-four hours after the injections of serum and found an average 
cell count of 400 per cubic millimeter, with 95 per cent polymorphonu- 
clears Postmortem examination in fatal cases of his series show^ed 
definite aseptic meningitis of varying intensity m each instance 

Leishman and Smallman ® mentioned that one of them saw’^ speci- 
mens of spinal cords removed after death in cases of tetanus, in w^hich 
there was definite evidence that meningitis had follow^ed the lumbar 
punctures Their idea seemed to be that the meningitis w^as the effect 
of contamination earned into the theca by the needle It apparently did 
not occur to them that the leaction could be aseptic and directly the 
result of the injections of serum 

The historj' of the “Medical Department of the U S Army m the 
World War” ® reprints instructions given to medical officers concerning 
tetanus in which it is mentioned that intraspinal serum treatment may 
be followed by turbid spinal fluid, wdiich is of relatively slight 
importance 

Aj'er in a stud}' of the pathology of experimental meningitis dis- 
cussed aseptic meningitis in some detail He stated that aseptic menin- 

5 Flexner, S Mode of Infection, Means of Prevention and Specific Treat- 
ment of Epidemic Meningitis, Monograph of the Rockefeller Institute, New York, 
1917 

6 ^uer, J J Exper Med 21 43, 1915 

7 Ingleton J Roy Armj M Corps 26 234, 1916 

8 Leishman, Sir W B , and Smallman, A B Lancet I 131, 1917 

9 The Medical Department of the U S Army in the World War, Washing- 
ton, D C, Government Printing Office, 1927, vol 11, pt 1, p 284 

10 Ayer, J B A Study of Experimental Meningitis 2 Pathological Study 
of Experimental Meningitis from Subarachnoid Inoculation, Monograph of the 
Rockefeller Institute, no 12, March 25, 1920 
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gitis may be expected following intrathecal injection of almost any 
foreign substance and mentioned among other substances capable of 
causing this reaction autogenous, homologous and heterologous serums 
In his article, he gave tuo protocols showing the acute and residual 
effects of intrathecal injections of serum into animals His results are 
m no uay different from those recoided in this article Ajei’s experi- 
ments are the onh ones found that represent a careful investigation of 
serum meningitis per se 

Weed and Wegeforth^’- studied the effects of irrigations of the 
subarachnoid space Ph} siologic solution of sodium chloride was found 
to be much more toxic in irrigations than a modified Ringer’s solution 

Wegeforth and Essick found that various antiseptics caused an 
aseptic meningitis This observation is in agieement with the results 
of other workers uho have studied this phase of the subject 

Wertheimer reported a case of aseptic meningitis following spinal 
anesthesia 

Stone mentioned the occasional occurience of “so-called” serous 
meningitis following intraAenous injection of alien seium He did 
not seem to relate the meningeal reactions to intrathecal injections of 
serum Shaw and Shapland spoke of “tetanism in meningitis” and 
cited two cases which, from the histones given, might well have been 
tetanus with meningitis secondary to intraspmal medication 

Bo) d cited the work of Purves-Stewart and of Ingleton in men- 
tioning that aseptic inflammation of the meninges occurs 

Kimura used Flexner’s method of producing aseptic meningitis 
with serum m a stud} of the penetration of drugs and biologic products 
into the spinal fluid 

Young and Alpers found a relatively small cellular increase in the 
cells of the cerebrospinal fluid following the injection of Swift-Elhs 
serum into ventricles, cistein and lumbar sac 

11 Weed, L H, and Wegeforth, P J Pharmacol & Exper Therap 13 * 

317, 1919 

12 Wegeforth, P , and Essick, C R J Pharmacol & Exper Therap 13 

335, 1919 

13 Wertheimer P L 3 "on chir 19 387 1922 

14 Stone, W J Treatment of Tetanus, J A M A 78 1939 (June 24) 
1922 

15 ShaAv, H B. and Shapland, C D Brit M J 1 183, 1923 

16 Bojd, W The Cerebrospinal Fluid, New York, The Macmillan Com- 
panj, 1920 

17 Kimura Japan M World 3 67 (April 15) 1923 

18 Young, A W , and Alpers, B I The Protein and Cellular Content of 

Cerebrospinal Fluid Changes in Fluid Following Intraspmal, Intracistern and 
Intraventocular Therapy with Swift-Ellis Serum, Arch Neurol & Psychiat 12. 
537 (Nov ) 1924 
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In Ins stud}' of meningeal initabihty, Kasahara investigated the 
effect of various seiums and “physiologic” solutions on the cell count of 
the cerebrospinal fluid in rabbits He found that fresh serum called 
forth a greater cellulai response than inactivated serum, and that 
heterologous spinal fluid vas less irritating than an} of the ‘ physiologic” 
solutions He did not record cultures of the spinal fluids and made no 
study of the lesions that he produced 

Golla and Herrmann"® noted that aseptic meningitis follows injec- 
tion of air into the subarachnoid space Their studies showed no 
similar effect following lumbar puncture alone 

Frommel discussed at length aseptic serum meningitis occurring 
m the course of treatment foi cerebiospmal fe\er He cited the work 
of several French investigators According to him there are two kinds 
of leactions to serum on the part of the meninges, difficult to differenti- 
ate in practice The first is the simple reaction of the theca to a foreign 
substance of any sort, and the second is a local manifestation of a 
general sensitive state (anaphylaxis) occurring only after a latent period 
following sensitization He regarded serum meningitis as definite!} 
harmful to the prospects of a patient receiving treatment for infectious 
meningitjs and advised cessation of intrathecal injections of serum 
when the spinal fluid has been cleared by thorough treatment at the 
beginning of the disease Frommel deplored the general lack of recog- 
nition of this condition in the course of meningitis of infectious origin 

In the last few }'’ears several reports of the therapeutic effect of 
aseptic meningitis in human beings suffering from mental disorders, 
particularly schizophrenic states, have appeared in American journals 

The first report of such work is in an article by Carroll published 
in 1923 Several investigators have taken up this work The experi- 
ments of Kubitschek and Carmichael are the most recent and repre- 
sent the most thorough study of the physical aspects of this form of 
treatment Inactivated horse seium was injected intraspmously into 
patients suffering from dementia praecox in doses of 20 cc after a 
somewhat larger amount of fluid was drawn off The cell count of the 
spinal fluid invariably rose, reaching its height in from twenty-four to 
forty-eight hours After a single injection, from 200 to 5,500 cells per 

19 Kasahara, M Experimental Stud} in Meningeal Irritability, Am J 
Dis Child 28-407 (Oct) 1924 

20 Golla, F, and Herrmann G Med Klin 22 1951, 1926 

21 Frommel, E Schveiz med Wchnschr 57 873, 1927 

22 Carroll, R S New York AI J 118 407 (Oct 3) 1923 

23 Carroll, R S , Barr, E S Barr}', R G and Alatzke, D Am J 
Psjchiat 4 673, 1924-1925 

24 Kubitschek, P E , and Carmichael, F A Am J Psychiat 8 27, 1928 
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cubic millimeter weie found, mostly polymoi phonuclears in the early 
stage of the reaction After seven or more days, the count was much 
reduced, and most of the cells weie l 3 niphocytes A leukocytosis of 
the blood lan paiallel with that in the spinal fluid Second and subse- 
quent injections aftei a week oi more weie associated with moie seveie 
types of leaction m some cases m which the spinal fluid piessuie and 
cell count were unusually high (40 mm of meicuiy and 13,000 cells) 
The patients with such severe meningeal leactions weie always relieved 
by cistern punctuie Systemic anaphylactic manifestations weie con- 
trolled with epinephime 

Recentl}^ Eagley lepoited expeiiments on the effect of blood in 
the cerebiospmal fluid He found a definite microscopic cellular reaction 
to the presence of the blood, most maiked at the site of the injection 
(subdural) His expeiiments, however, dealt with the moie prolonged 
and seveie types of bleeding into the subaiachnoid space 

MATERIALS AND METHODS 

Dogs were used in all of the expeiiments here recorded They were consid- 
ered most suitable because of the ease with which the cisterna magna can be 
reached with a needle Lumbar puncture in the dog is unsatisfactory, because 
the spinal cord extends to the first sacral vertebra 

For the operation of cistern puncture, the animal was tied to the table with 
the belly down, and the back of the head and neck were shaved in a wide area 
Ether anesthesia was used in every case No postoperative pulmonary complica- 
tions were encountered following the anesthesia, probablj because in no case was 
the anesthesia carried on for more than ten minutes The shaved area was 
cleansed with iodine and alcohol or with iodine and 5 per cent phenol The 
punctures w^ere done W’lth a 19-gage needle attached to an all-glass syringe The 
cisterna could in most cases be enteied quickly and easily by thrusting the needle 
through the skin at the level of the transverse process of the atlas, pointing 
forw'ard at an angle of 45 degrees to the perpendicular The cisterna is usually 
reached at a depth of from 1 5 to 2 cm depending on the sire of the animal used A^s 
a precautionary measure to prevent injury to the brain stem as a result of 
inserting the needle too far, slight suction is made wnth the syringe just as it 
enters the astern 

From 5 to 8 cc of cleai cerebrospinal fluid can be removed from a normal 
animal wnthout causing any unfavorable symptoms In making injections into 
the cisterna magna, it is useful to emploj a three-way stopcock to which the 
needle and tw^o sjnnges can be connected, one empty syringe to aspirate the fluid 
and one syringe containing the fluid to be injected When a suitable amount of 
fluid IS withdrawm, the injection is made by turning the stopcock and allowing 
the injected liquid to run into the cisterna by its owm weight Aspiration of the 
cerebrospinal fluid is necessary, because w'lth the animal ventral side dowm gravity 
does not help the fluid to flow' upward through the needle 

Cell counts and globulin determinations were done on all but grossly bloody 
fluids Chemical blood tests (Mej'er’s) w'ere done on all fluids When a trace 

25 Bagley, C Blood in the Cerebrospinal Fluid Resultant Functional and 
Organic Alterations m the Central Nervous System, Arch Surg 17 18 (July) 
1928 
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of blood was found chemicallj, counts of both red and white cells m the spinal 
fluid were made The most convenient nay to do this is to use a double-ruled 
counting chamber and count the cells in laked (acetic acid) and unlaked speci- 
mens of spinal fluid, the difference representing the number of red corpuscles 
Counts of less than 1,500 red blood cells per cubic millimeter were considered 
of no significance, since less than %ooo tbe volume of fluid withdrawn could be 
blood, and this probably was derived Irom tissues through which the needle must 
pass to reach the cistern Under ordinary circumstances, with a ratio of about 
1 500 of white cells to red cells in the blood, 1,500 red corpuscles per cubic milli- 
meter account for only 3 leukocjtes in a similar volume, a number which is of 
no significance in a spinal fluid cell count In addition, all abnormal and most 
normal fluids were cultured m two or three different mediums to rule out septic 
meningitis 

Most of the experiments consisted of a single injection of serum or other 
given fluid followed in a variable period by a second puncture to discover the 
changes wrought by' the injection The animal was then killed, and the brain 
remov'ed Some experiments involved more than two punctures, and some animals 
were sav'ed for three or more weeks after unsatisfactory experiments and then 
used again None of the animals suffered anv ill effects from either cistern 
puncture or injection Occasionally, an animal was overcome by the anesthetic 
and had to be resuscitated with artificial respiration Remov'al of the brain was 
facilitated and rendered bloodless by' bleeding the animal from the fejnoral arterv 
before death or bv cutting the great vessels of the thorax and allowing the animal 
to bleed internally 

The quickest and simplest wav to remove the dog’s brain is to make a trephine 
hole in the temporal region of the skull and then rongeur the skull away from 
the brain The organ is then lifted out while the nerve roots are cut from 
before backward All brains were fixed in toto in formaldehyde (4 per cent) 
for a varying period, not less than two weeks Paraffin sections were made of 
pieces cut from at least four different regions and stained by' the usual hema- 
toxy'lin-eosin method 

The serums used for injection w'ere the commercial products of reliable manu- 
facturers, identical with the products used therapeutically' in human beings 

EXPERIMENTS AND RESULTS 

Conti ol Expel iments — As control experiments, simple cisternal 
puncture, reinjection of spinal fluid and injection of salt solution were 
done Simple cisternal puncture and vvithdravv'al of cerebrospinal fluid 
had only a slight effect on the spinal fluid drawn oflE subsequently, and 
this was very likely secondary to slight bleeding at the point of the first 
puncture after the needle was withdrawn 

ExPERIVIE^T 2 — January' 10, at 3 30 p m, with the dog under ether anes- 
thesia, cistern puncture yielded 7 cc of crystal clear fluid No injection was 
made A culture of the fluid was negative The fluid contained five Iv'mphoid 
cells per cubic millimeter No symptoms resulted from the puncture January 
11, at 8 a m, with the dog under ether anesthesia, a second puncture was done, 
the first portion of fluid obtained w'as slightly blood tinged, but after this clear 
fluid with a faint yellow color was obtained A culture of the fluid was negative 
It contained 34 cells per cubic millimeter, chiefly' of lymphoid type The animal 
was bled 500 cc' from the femoral artery, and sufficient ether was administered 
to kill it The brain was removed and fixed in formaldehyde Slight hemor- 
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rhage was caused in the cerebellopontile angle in removing the brain No gross 
abnormalities could be detected Microscopically, the brain and meninges had no 
pathologic characteristics 

Reinjection of the spinal fluid just withdrawn caused a slight transient reac- 
tion in the spinal fluid This reaction was more than might be expected, but the 
experience of many punctures in these animals indicates that no intrathecal injec- 
tion can be made without causing some reaction 

Experijient 16 — Februarj' 14, at 3 p m , with the animal under ether anes- 
thesia, cistern puncture juelded 5 cc of crj^stal clear fluid, of which 2 5 cc was 
reinjected slowlj The fluid contained 5 cells per cubic millimeter of lymphocjtic 
type A chemical test for blood was negative February 15, at 3 p m , with the 
animal under ether anesthesia, cistern puncture yielded 5 cc of slightly turbid 
fluid A culture of the fluid was negatue The fluid contained 750 cells per 
cubic millimeter, made up of equal numbers of polymorphonuclears and lympho- 
cytes, 240 red corpuscles per cubic millimeter w'ere present, and tests for globulin 
and blood w^ere positive February 18, with the dog under ether anesthesia, 
cistern puncture yielded 5 cc of clear colorless fluid It contained 8 lymphocytes 
per cubic millimeter The chemical test for globulin w^as negative, and the test 
for blood famtb' positive The animal w'as saved for further experiment, since 
it was felt that sections wmuld show no significant changes 

Injection of physiologic (0 9 per cent) solution of sodium chloride caused a 
more profound reaction than reinjection of spinal fluid 

Experiment 14 — February 4, at 3 30 p in , wuth the dog under ether anes- 
thesia, cistern puncture yielded 5 cc of crystal clear fluid, 5 cc of saline solution 
(09 per cent) w'as injected The fluid contained 10 cells per cubic millimeter 
Chemical tests for globulin and blood were both negative February 5, at 8 
a m, with the animal under ether anesthesia, cistern puncture jielded 6 cc of 
slightly turbid, colorless fluid The thoracic vessels were cut to cause internal 
bleeding The brain w'as removed and fixed in formaldehyde The cistern fluid 
contained 766 leukocytes per cubic millimeter, made up of equal numbers of 
pol} morphonuclears and lymphocytes, and 64 red corpuscles per cubic millimeter 
A faintly positive chemical test for blood, and a positive test for globulin were 
noted The animal had shown no symptoms m the course of the experiment 
Microscopic sections of the brain and meninges showed a moderate invasion of 
the pia by polymorphonuclear leukocytes and lymphocytes and some exudation 
of these cells into the subarachnoid space over both cortex and base There was 
some cellular invasion of the stroma of the choroid plexus of the fourth ventricle 
and moderate denudation of the epithelium covering the plexus in several places 
Similar results were obtained in another animal subjected to a similar experiment 

Effect of Bloody Spinal Fluid — Contrai}'^ to what might be expected, 
a puncture yielding grossly bloody fluid resulted in changes much less 
marked than those caused by salt solution 

Experiment 7 — January 22, in the afternoon, wuth the dog under ether anes- 
thesia, cistern puncture yielded grossly bloody fluid The animal reacted well 
from the anesthetic In the morning, January 23, cistern puncture under ether 
anesthesia yielded 5 cc of somewhat yellowush fluid containing many red cor- 
puscles A culture of the fluid was negative The animal was killed by cutting 
of the thoracic vessels The brain w^as remoied and fixed m formaldehyde 
^Microscopic examination of various parts of the brain and spinal cord showed 
only slight infiltration of mononuclear cells and a few polymorphonuclears m the 
neighborhood of blood vessels The choroid plexus appeared normal 
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Hoise Seyiim Injections — Intrathecal injections of horse serum 
were found to produce a considerable leukocytosis m the spinal fluid 
within twent}-four hours The reaction subsided in the next two or 
three days A slight residual pleoc3dosis was found in one animal that 
had been spared, after three weeks A second injection several weeks 
after a first injection of serum resulted m a milder type of reaction than 
did the first injection (In connection with this fact, we are reminded 
of the dog’s low susceptibility to anaph)dactic shock ) 

Experiment 13 — January 28, at 3 p m , cistern puncture yielded 4 cc of 
crystal clear fluid, 3 cc of horse serum was injected A culture of the fluid was 
negative The fluid contained 15 lymphocytes per cubic millimeter A chemical 
test for blood was faintly positive January 29, at 8 IS a m , with the dog 
under ether anesthesia, cistern puncture yielded 5 cc of slightly cloudy fluid 
More ether was administered, and the thoracic vessels were cut to kill the animal 
The brain was removed and fixed in formaldehyde The fluid contained 1,128 
leukocytes per cubic millimeter, made up of equal numbers of polymorphonuclears 
and lymphocytes No red corpuscles were present, and the chemical test for blood 
was negative A test for excess globulin was positive A culture of the fluid 
was sterile Study of microscopic sections showed widespread infiltration of the 
pia and subarachnoid space with an exudate consisting mainly of polymorphonu- 
clear cells, but including a few lymphocytes and mononuclears The reaction was 
heaviest over the brain stem and cerebellum, as might be expected from a cis- 
ternal injection The cerebellar cortex was found invaded by the inflammatory 
reaction, wuth slight destruction of brain substance in a few small areas The 
choroid plexus showed moderate invasion of the stroma by lymphocytes 

Experiment 10 — ^January 8, at 3 30 p m, with the dog under ether anes- 
thesia, cistern puncture yielded 6 cc of crystal clear fluid, 5 cc of the horse 
serum w'as slowly injected The animal reacted well from the anesthetic A 
culture of the fluid was negative The fluid contained 12 cells per cubic milli- 
meter A chemical test for globulin was negative January 10, at 8 30 a m , 
with the animal under ether anesthesia, cistern puncture jielded at first blood- 
tinged fluid and then crystal clear fluid A culture of the fluid was negative 
The chemical test for blood w^as negative, that for globulin, faintly positive 
Thirty-nme cells per cubic millimeter w^ere present, mostly lymphocytes The 
animal w'as bled 750 cc from the femoral artery, and enough ether given to kill it 
The brain w'as removed and fixed in formaldehyde Microscopic sections showed 
a mild meningeal reaction consisting of polymorphonuclear and mononuclear 
cells The reacting cells Avere most numerous near blood vessels There was 
increase m cellularity of the choroid stroma with distortion and denudation of 
portions of the choroid ependyma 

Experiment 6 — ^December 28, with the dog under ether anesthesia, cistern 
puncture 3 'ielded 5 cc of slightly blood-tinged fluid, and 3 cc of horse serum 
was injected The animal reacted well from the anesthetic A culture of the 
fluid Avas negatwe Januarj 31, at 8 30 a m , Avith the dog under ether anes- 
thesia, cistern puncture yielded clear fluid, 5 cc of horse serum Avas injected 
The fluid contained 22 lymphocjtes per cubic millimeter Tests for globulin and 
blood Avere negatiA^e February 1, at 8 30 a m , Avith the animal under ether 
anesthesia, cistern puncture yielded slightly turbid fluid The thoracic vessels 
Avere cut, and sufficient ether given to kill the animal The brain Avas removed 
and fixed in formaldehjMe A culture of the fluid Avas negative The chemical 
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test for blood was negative, that for globulin, positive There were 650 leuko- 
cytes per cubic millimeter, made up of equal numbers of polymorphonuclears and 
lymphocytes Microscopic examination of the brain and meninges showed a 
moderate reaction consisting of polymorphonuclear and mononuclear cells m the 
pia The reacting cells were frequently grouped in the neighborhood of the 
blood vessels The most intense reaction was m the region of the brain stem 
The stroma of the choroid plexus of the fourth venticle showed increase m cellu- 
larity, but the ependyma was of practically normal appearance 

Thefapeutic Setnins — ^Refined foims of horse serum, such as aie 
used in the treatment for meningitis and tetanus, cause changes differ- 
ing in no way fiom those caused by the uniefined hoise seium 

Expcriment 17 — February 26, at 3 30 p m , with the dog under ether anes- 
thesia, cistern puncture yielded 5 cc of clear fluid , 3 5 cc of tetanus antitoxin 
(2,100 units) Mas injected The fluid removed contained 10 cells per cubic 
millimeter Tests for blood and for globulin ivere negative February 27, at 
8 15 a m , \vith the animal under ether anesthesia, cistern puncture yielded 4 
cc of slightly turbid, somewhat yellow fluid The thoracic vessels were cut, 
and sufficient ether administered to kill the animal The brain was removed and 
fixed m formaldehj'de A culture of the cistern fluid was negative Leukocytes 
numbered 1,880 per cubic millimeter, polymorphonuclears constituting 60 per cent 
and lymphocytes, 40 per cent Chemical tests for globulin and blood were both 
positive It ivas believed that the blood was of no significance and had its origin 
outside the cistern Microscopic sections showed moderately heavy invasion of 
the pia and subarachnoid space with leukocytes, over both cortex and brain stem 
Some cellular exudate was found in the cerebral ventricles There was increased 
cellularity of the choroid stroma 

Experiment 19 — February 19, at 3 p m, with the dog under ether anesthesia, 
cistern puncture yielded 5 5 cc of clear fluid, 5 cc of antimeningococcus serum 
ivas injected The fluid contained 8 cells per cubic millimeter The chemical test 
for globulin was negative, and that for blood, faintly positive February 20, at 
8 30 a m , with the animal under ether anesthesia, cistern puncture yielded 
slightly turbid fluid with a faint yellowish tinge A culture of the fluid was 
negative Leukocytes numbered 2,230 per cubic millimeter, and were made up 
of equal numbers of polymorphonuclears and lymphocytes , 2,500 red corpuscles 
per cubic millimeter were counted, and the test for blood was positive The 
blood was considered an accidental contamination February 21, at 2 p m , with 
the animal under ether anesthesia, cistern puncture yielded almost clear fluid with 
a slight yellowish color, 172 leukocytes and 2,100 red corpuscles per cubic milli- 
meter were counted The chemical test for globulin was faintly positive 

Tricresol — ^Tricresol was injected in one experiment because it is 
the most commonly used preservative for commercial serums It pro- 
duced a marked leukocytosis of the spinal fluid, but the histologic picture 
of the meninges showed a less maiked leaction than that following 
injections of serum 

Experiment 15 — February 12, at 2 p m , with the dog under ether anesthesia, 
cistern puncture yielded 7 cc of clear fluid, 5 cc of the spinal fluid was mixed 
with 1 cc of 2 4 per cent cresol by means of the three-way stopcock (resulting 
mixture contained about 04 per cent cresol m spinal fluid) and the mixture 
injected The spinal fluid contained 2 cells per cubic millimeter February 13, 
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at 8 30 a m , with the animal under ether anesthesia, cistern puncture yielded 
6 cc of shghtb turbid fluid The animal was killed, and the brain removed and 
fixed in formaldehyde The fluid contained 1,365 leukocytes per cubic millimeter , 
320 red corpuscles per cubic millimeter were counted, and the chemical test for 
blood was positne The test for globulin uas faintly positive Microscopic sec- 
tions showed a moderate reaction of polymorphonuclear cells and lymphocytes in 
the pia and some edema of the meninges o\er the cortex and brain stem There 
was moderate invasion of the stroma of the choroid plexus of the fourth ventricle 
iMth pol 3 'morphonuclear leukocytes and lymphocytes, and some swelling and 
denudation of the ependymal covering of the plexus 


T^ele 1 — Effect of Intiospinal Itijcciion on the Cell Count of the Spinal Fluid 





Spinal Thud 


E\per 


Time After 

Cell Count, 

Histologic 

No 

Substance Injected 

Injection 

per Cu Mm 

Reaction 

8 

Horse serum 

17 hours 

6,450 

(No sections) 

12 

Horse serum 

18 hours 

978 

Mild acute meningitis 

13 

Horse serum 

17 hours 

1,128 

Acute meningitis 

10 

Horse serum 

41 hours 

39 

Subsiding meningitis 

4 

Horse serum 

5 dajs 


Mild subacute menin 





gitis 

6 

Horse serum, 2d 

24 hours 

650 

Subacute meningitis 

3 

Horse serum, 2d 

24 hours 


Subacute meningitis 

17 

Antitetanus serum 

17 hours 

1,180 

Acute meningitis 

18 

Antimeningitis serum 

18 hours 

5,220 

Acute meningitis 

19 

Antimenmgitis serum 

18 hours 

2,230 

(No sections) 

19 


40 hours 

172 


20 

Antimeningitis serum 

5 days 

34 

Subacute meningitis 

11 

Simple puncture 

17 hours 

34 

Normal, no reaction 

16 

Spinal fluid 

24 hours 

750 

(No sections) 

16 


4 days 

8 


22 

Spinal fluid 

18 hours 

250 

Normal, no reaction 

14 

Salt solution 

17 hours 

765 

Mild acute meningitis 

9 

Salt solution 

17 hours 

944 

Mild acute meningitis 

15 

Cre'ol, 0 4 per cent 

19 hours 

1 ,365 

Mild acute meningitis 


Table 2 — E\pci uncut 21 — Effect of Multiple lutraspinal Injection of Antitetanus 
Sci nin on the Cell Count of the Spinal Fluid 



Antitetanus 

Spinal Fluid 


Serum 

Ciell Count, 

Date and Time 

Injected, Cc 

per Cu Mm 

6/18, 8 15 a m 

2 0 

6 

6/18, 2 45 p m 

2 5 

12,240 

6/19, 8 30 a m 

2 0 

3,120 

6/19, 3 00 p m 

2 5 

1,740 

6/20, 8 00 a m 

3 5 

1 480 

6/20, 2 30 p m , killed 

Microscopicallj, set ere meningitis 

0 0 

2,550 


COMMENT 

The results of these experiments are m agreement with those of 
other investigators It was attempted to rule out all possibility of infec- 
tious meningitis by rigid adherence to aseptic technic and by culture 
of the cerebrospinal fluids obtained from the animals It is hardly 
likel}, therefore, that other than aseptic meningitis was present 

Various serums affected the meninges similarly All called forth a 
poh morphonuclear reaction m the meninges and spinal fluid The 




GOLDMAN—SERJjM MENINGI T1 S' 


1037 


intensity of the leaction vaiied fioni one animal to another and seemed, 
within limits, not to be related to the amount of seium injected or other 
controllable factors It is significant that spinal fluid leukocytosis is 
alwa} s associated with a cellular reaction m the meninges The experi- 
ments with serums lather definitely indicated that the cell content of the 
cerebrospinal fluid tends to diminish more rapidly and sooner than the 
meningeal reaction That second injections had such small effect in 
dogs IS not sui prising, since the dog is not very susceptible to anaphy- 
laxis 

The animals showed no unusual symptoms in cleancut experiments 
Occasional!}', it was noted that an animal was somewhat more active 
following injection of the seium, but usually the attendant was the only 
one who could note the difference m behavioi The serum caused no 
febiile reaction in the dogs 

Some animals, the protocols for which w'^eie not recorded, were 
subjected to multiple iniections and punctuies without adverse effect 
(table 2) 

The effect of the injection of salt solution and ciesol calls for no 
comment The reaction to the leinjection of spinal fluid was so mild 
and transient that it is of little more than theoietical significance 

It is particularly in diseases such as tetanus or in diseases with 
meningeal s}mptoms but without actual meningitis that repeated mtia- 
thecal injection of large doses of seium may lead to confusion m diag- 
nosis and at times to actual harm to patients so treated Recognition of 
the effect of serum and other steiile fluids on the meninges will serve 
to dispel this confusion In cases of infectious meningitis in which 
seium treatment is used, daily obseivation of the condition of the spinal 
fluid IS necessaiy to legulate the therap}, for continued use of serum 
is not without haimful effects in the absence of infection necessitating 
its use There is, howevei, no contiaindication to the use of theiapeutic 
serums intrathecally when the hazard of the disease is gieatei than that 
of the serum which promises relief 

CONCLUSIONS 

Aseptic meningitis has received scant recognition in the textbooks 
and only occasional seiious consideration in the literature 

Intrathecal injections of serum produce spinal fluid leukocytosis and 
an accompanying aseptic meningitis with great regularity in experi- 
mental animals 

This aseptic meningitis is of shoit duration and produces no per- 
manent changes of any importance in the meninges or nervous system 



CEREBROSPINAL AND OCULAR FLUIDS IN 
EXPERIMENTAL JAUNDICE IN DOGS 

HARRY L SEGAL, MD 

AND 

JEROME GLASER, MD 

ROCHESTER, N Y 

Recent studies on the ceiebrospinal fluid of infants,^ indicating the 
frequency of xanthochi omia, have stimulated further investigation of 
the lelationship of xanthochromia in the spinal fluid to clinical jaundice 
It occurred to us to determine whethei xanthochromia could be pro- 
duced or bilirubin caused to appear in the spinal fluid m expeiimental 
jaundice in dogs We also wished to determine if the degree of jaun- 
dice had any relationship to the xanthochromia that might occui in 
the cerebrospinal fluid Further, we desired to learn whether nucleai 
(kern) icterus,® i e , a yellow staining of variable intensity of certain 
of the basal ganglions, such as occurs in some cases of icteius neona- 
torum, could be produced experimentally The exact nature of the pig- 
ment in the nerve cells in this condition has not been shown It is 
generally assumed that the pigment is biliary in origin, but the possi- 
bility that It is a hpochiome has been suggested® In most of our 
experiments, we also observed the color of the ocular fluids 

TECHNIC 

In the course of the work, both adult and joung dogs were used' The adult 
dogs were divided into groups 1 and 2 To those of group 1, toluylenediamine 
was given The dogs were killed a number of days later, and the relation between 
the intensity of the jaundice in the blood serum and the color of the spinal and 

* Submitted for publication, Dec 9, 1929 
From the Otto Baer Fund for Clinical Research of the Michael Reese 
Hospital and the Nelson Morris Institute for Medical Research, Chicago 

1 Roberts, M H Spinal Fluid m the New-Born, with Especial Reference 
to Intracranial Hemorrhage, J A M A 85 500 (Aug 15) 1925 , Intracranial 
Hemorrhage in the New-Born, South M J 20 642, 1927, Relation of Pigment 
Content in Serum and Spinal Fluid of New-Born Infants, ibid 21 460, 1928 
Levinson, A , Greengard, J , and Lifvendahl, R Cerebrospinal Fluid in the 
New-Born, Am J Dis Child 32 208 (Aug ) 1926 

2 Schmorl, G Zur Kenntnis des Icterus Neonatorum, insbesondere der 
dabei vorkommenden Hirnveranderung, Verhandl d deutsch Gesellsch 6 109, 
1903 For a discussion in English and other references to this subject see refer- 
ence in footnote 10 

3 Personal communication to the authors from Dr G H Whipple, of the 
University of Rochester Medical School 
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ocular fluids was observed The use of toluylenediamine for the purpose of 
producing jaundice was suggested principally the work of Eppinger^ 

In these experiments, it was noted that the greatest degree of icterus occurred 
from two to four days after the administration of the toluylenediamine, and for 
this reason the spinal and ocular fluids were usually studied at this time 

In group 2 of the adult dogs, the common duct was first ligated and cut 
between the ligatures, and then, after a varjnng number of days, the tolujlene- 
diamine was administered as in the case of the dogs of group 1, and the same 
procedures followed In one of these dogs, the cystic duct also was ligated 
The young dogs ranged in age from 6 to 8 weeks and were divided into three 
groups In group 1, the common duct was ligated and cut between the ligatures, 
and after a number of days the relationship between the icterus index of the 
serum and the color of the spinal and ocular fluids was observed To group 2, 
tolu}denediamme onlj-^ was administered These dogs \vere killed a varying num- 
ber of da 3 S later and studied as was group 1 To group 3, toluylenediamine was 
given a week after the common ducts w'ere tied and cut These were studied in 
the same manner 

The toluylenediamine was administered by stomach tube m the adult and 
b% catheter in the young dogs The dosages are recorded in tables 1 and 2 
In tbe adult dogs, the drug w'as dissolved in about 30 cc of 70 per cent alcohol 
and then diluted to ISO cc with w'ater In the young dogs, the toluylenediamine 
w'as dissolved m 10 cc of 70 per cent alcohol and diluted wnth water to 60 cc 
The blood was drawn with a perfectly drj^ sjwinge and needle from a leg vein, 
m the case of the adult dogs, and by cardiac puncture in the case of the young 
dogs The blood was centrifugated before clotting occurred, and the clot was 
then loosened and the blood again centrifugated Clear, nonhemolyzed serum 
was ahvays obtained The icterus index in the case of the lighter-colored serums 
and of the cerebrospinal and ocular fluids was determined by the method of 
Brown = In the case of the deeply jaundiced serums, the icterus index was deter- 
mined by comparing the color of the serum in a knowm dilution with a physiologic 
solution of sodium chloride with 1 10,000 potassium dichromate m aqueous solu- 
tion as a standard in a colorimeter This standard solution has an icterus index 
of one® The direct and indirect qualitative van den Bergh tests w'ere made by 
the usual methods in all the serums and fluids ’ The spinal and ocular fluids 
were also tested for hemoglobin by the benzidine tablet method of Roberts ® The 
dogs were killed by ether, and the spinal fluid was obtained by exposing the 
atlanto-occipital ligament, w'hich was punctured by a 22-gage needle This method 

4 Eppmger, H , and Ranzi, E Die Hepato-Lienalen Erkrankerungen, 
Enzyklopadie der klmischen Medizin, Berlin, Julius Springer, 1920 Landa, E , 
and Starlinger, W Ueber den Emfluss der Toluylendiamine, Ztschr f d ges 
exper Med 51 213, 1926 

5 Brown, A L A Rapid Clinical Method for the Determination of the 
Icterus Index, Arch Path 3 309 (March) 1927 

6 Maue, H F Icterus Index of the Blood Serum, Surg Gynec Obst 
34 752, 1922 

7 McNee, J W Jaundice A Review of Recent Work, Quart J Med 
16 390, 1923 See footnote 10 for technic of van den Bergh tests on spinal 
fluid The same technic was also used for the ocular fluids 

8 Roberts, D A Benzidm Tablet Test for Occult Blood, JAMA 
65 244 (July 17) 1915 
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ensured the obtaining of fluid free from traumatic blood The aqueous humor 
^\as obtained by aspirating the anterior chamber of the eye with a 27-gage needle 


RESULTS 

The results of the expeiiments are summaiized in the accompany- 
ing tables The icterus index of the blood seium of normal adult and 
young dogs is not stated in eithei of the tables It was usually less 
than 1 and often 0, though it occasionally langed between 1 and 2 in 
the older dogs An icterus index of even 1 in dogs’ serum is high. 

Table 1 — Results of Expoiment to Ptoduce XauthocJn oiina i;i Adult Dogs 


Dog 1 
Dog 2 
Dog 3 
Dog 4 
Dog 5 
Dog 6 

Dog 7 


Dog 8 
Dog 9 
Dog 10 
Dog 11 



Days 
Between 
Dosage with 






Toluylene- 





Gm 

and 

Icterus Index 



Toluyiene- 



/ 


5 an den 

,V llll- 




diimlne 

drawal 

Blood 

Spinal 

Aqueous 

Aqueous 

per Kg 

of Fluids 

Serum** 

riuidlf 

Humor 

Humor 


Group 1* 





0 03 

4 

15 

0 

§ 

§ 

0 04 

10 

80 

0 

§ 

§ 

0 10 

3 

1C9 

0 

5 

§ 

0 10 

2 

182 

0 

0 

0 

0 10 

4 (Dog dead) 

1— t 

0 

0 

0 05 

3 

182 

§ 

§ 

§ 


4 

45 

0 

0 

0 

0 OS 

4 

252 

1— 

1— 

0 


Group 2‘ 





0 08 

3 

370 

1— 

+ 

■r 

0 

0 05 

5 

150 

1— 

3 


0 08 

2 (Dog dead) 

0 

0 

0 

0 08 

4 

180 

1— 

4 

-h 


* In group 1 the dogs received onlj tolujlenediamine In group 2 the dogs received 
tolujlenediamine from three to five dajs after the common bile duct was tied and cut between 
the ligatures The integritj of the ligatures was alvva>s checLed bj autopsj In dog 11 the 
cystic duct was also ligated 

*♦ Van den Bergh reaction positive in ever} case 
^ Van den Bergh reaction negative in every case 
T 1 — indicates Icterus index less tlnn 1 

j This fiuid was yellow, but the ciuantity obtained was insufficient foi an accurate deter- 
mination of the icterus index 
§ Not examined 


Since dogs’ serum is usuall} stated to be practically colorless ® Perhaps, 
the slight coloring of the serum in some of our dogs was due to some 
food factor, as the dogs had not been caused to fast before the begin- 
ning of the experiments and were on a mixed diet of milk, meat, bread 
and vegetables The \an den Bergh reactions of the normal serums 
were always negatue In group 1 of the adult dogs, the lowest icterus 
index of the blood serum at the time of obtaining spinal fluid was 15 
and the highest 252 The spinal fluid was colorless in six cases, in 
two. It had a slight yellowish tinge In one of the latter dogs, the 
icterus index of the blood serum was 252, the other dog was found 

9 Van den Bergh, A A H , and Snapper, J Die Farbstoff des Blutserums, 
Arch f khn Med 110 540, 1913 
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dead, and thus the icteius index of the blood serum could not be detei- 
mined The test for hemoglobin was negative m all the spinal fluids 
The ocular humors were studied in foui of these dogs, and there was 
a yellow tinge in the aqueous humor only m the dog the serum icteius 
index of which reached 252 Tests foi hemoglobin made on the ocular 
fluids were negative The van den Bergh reactions weie negative m all 
the spinal and ocular fluids 

Whenever the van den Beigh test was positive in this work, both 
diiect and mdiiect reactions were obtained, and thus throughout this 
paper no further refeience is made as to whethei the direct or indirect 


Table 2 — Results of Expeninent to Pioduce Xanthochi oima in 1 oung Dogs 





Days 







Between 







Dosage with 






Total 

Toluyleno- 


Icterus Index 




Dose of 

diamine, and 


A 




Toluyleiie- 

Withdrawal 

Blood 

Spinal 

Aqueous 



diamine Jfg 

of Fluids 

Serumf 

Fluidt 

Humort 




Group 1* 




Dog 

1 

0 


(Dog dead) 

0 

0 

Dog 

2 

0 


10 

0 

0 

Dog 

3 

0 


15 

0 

0 

Dog 

4 

0 


8 

0 

0 




Group 2.* 




Dog 

5 

40 

4 

8 

0 

0 

Dog 

G 

40 

3 

8 

0 

0 

Dog 

7 

20 

2 

28 

1— 

1— 

Dog 

8 

, 40 

3 

9 

0 

0 

Dog 

9 

GO 

2 

12 

0 

0 




Group i* 




Dog 

10 

40 

2 

15 

0 

0 

Dog 

11 

40 

5 

(Dog dead) 

0 

0 

Dog 

12 

40 

2 

(Dog dead) 

0 

0 


♦In group 1, the common bUe duct was ligated and cut beU^een the ligatures No 
toluylenedlamlne was given The blood spinal and oculai fluids uere examined from 
eighteen to twenty days after operation In group 2, the dogs recei^ed onlj tolujlenediamine 
In group 3, toluylenediamine >\as gi^en se\eu da)S after the common blie duct was ligated 
and cut between the ligatures 

t The van den Bergli test was positive In all the blood serums and negatUo in all the 
spinal and ocular fluids 


test was perfoimed The same holds tiue for negative van den Beigh 
tests 

In group 2 of the adult dogs, the highest icterus index of the blood 
seium was 370 and the lowest 150 at the time the blood was drawn 
In the dogs of this group, a yellow tinge was piesent in the spinal fluid 
and aqueous humor in three instances All these fluids failed to give 
a hemoglobin reaction A positive van den Bergh test was obtained 
in two of the xanthochromatic aqueous humors, but m none of the 
spinal fluids The icteius index of the yellow-tinged spinal fluid never 
even reached 1, but was as high as 3 and 4 m the aqueous humors 
which gave positive van den Bergh reactions The vitreous was color- 
less in all cases 
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In gioup 1 of the young dogs, the highest icteius index of the blood 
serum ohsen^ed was 15, and no change was present in the spinal and 
oculai fluids In group 3, the highest ictei us index of the blood serum 
was also 15 and again the spinal and ocular fluids remained colorless 
In group 2, the icterus index of the blood serum reached 28 m one 
dog, and m this case a yellowish tinge was present in both the spinal 
fluid and aqueous humor Hemoglobin and van den Bergh tests were 
negative No change occuried in the spinal and ocular fluids of the 
other young dogs of this gioup 

In the case of both adult and 3'oung dogs, complete autopsies were 
performed Nuclear (kern) icterus did not occur in any instance 

COMMENT 

The hteiature relating to the subject of icterus and xanthochromia 
in the spinal fluid has been review ed by Glaser From it conflicting 
evidence is noted Some investigators assert that bile pigments are 
present m all cases m the spinal fluid in jaundice Others have found 
it in only a few' cases, still others only in long-standing and severe 
jaundice A few found no xanthochromia even in long-standing and 
severe jaundice The icteric cases studied were usually of the obstruc- 
tive type of jaundice wuth varying etiology The ocular fluids w'ere not 
mentioned in these papers 

In the work here reported there was a slight yellow tinge to the 
spinal fluid in five of the eleven adult dogs The benzidine test for 
hemoglobin and the van den Bergh reaction for bile pigment were 
negative in every instance The lowest icterus index of the blood 
serum in which there was an accompanying yellow cerebrospinal fluid 
was 150 The icterus index of the blood serum ranged as high as 182 
w'lthout xanthochromia of the spinal fluid This, perhaps, suggests a 
threshold for the appearance of xanthochromia under the conditions of 
our experiments This is particularly probable since, with icterus 
indexes this high, owing to the difficulty of exactly matching yellow 
colors, a difference of 30 points may be within the limits of experimental 
error The same general facts hold true for the aqueous humor, but 
with this fluid the xanthochi omia became more intense than in the case 
of the spinal fluid and the van den Bergh reactions were positive The 
vitreous humor remained colorless in all expenments 

The yellow aqueous humor occurring in these experiments suggests 
a possible explanation of xanthopsia in some cases of jaundice 

10 Glaser, J The Cerebrospinal Fluid of Premature Infants, with Special 
Reference to Intracranial Hemorrhage and Pigmentation, Am J Dis Child 36* 
195 (Aug) 1928 
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We were unable to pioduce any marked icterus in the young dogs 
comparable with that m the adult dogs Toluylenediamine seemed to 
pioduce a severe anemia in the former without producing an intense 
jaundice In one case in which the icterus index of the blood serum 
reached 28, there was a definite yellow tinge to both the spinal fluid 
and the aqueous humors, but the van den Bergh reactions in both fluids 
were negative 

The xanthochromia occuiiing in the spinal fluid of our dogs in the 
presence of negative van den Bergh reactions is probably due to the 
presence of bile pigment in insufficient amounts to give such a reaction . 
but sufficient to produce a faint yellow color To determine whether 
this might be possible, we diluted some icteric dog serum with physio- 
logic solution of sodium chloride until we reached a point at which a 
faint yellow color persisted, but the van den Bergh reaction was nega- 
tive The concentration of bilirubin in this solution was 1 1,650,000, 
if one considers that an icterus index of 100 roughly matches 100 mg 
of puie bilirubin per liter This dilution is thus just beyond the 
1 1,500,000 dilution of pure bilirubin in which a positive van den Bergh 
reaction is still obtained 

CONCLUSIONS 

Xanthochi omia may be produced in the cerebrospinal fluid and 
aqueous humoi in experimental jaundice in dogs. Its appearance prob- 
ably depends on the intensity of the icterus of the blood serum as 
measured quantitatively by the icterus index Nuclear (kern) icterus 
was not produced 

In our experiments, the icteius index of the xanthochromatic spinal 
fluids never exceeded 1 , the icterus index of the yellow aqueous humors 
ranged as high as 4 The vitreous humor always remained colorless 

The van den Bergh reactions were always negative in the xantho- 
chromatic spinal fluids, but positive in the aqueous humors which had 
an icterus index of 3 or 4 

233 Oxford Street 

11 Cutten, C , Emerson, E E , and Woodruff, W The Icterus Index, 
Arch Int Med 41 428 (March) 1928 

12 Van den Bergh, A A H Der Gallenfarbstoff im Blute, Leyden, 

S C van Doesburgh, 1918 
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THE EVIDENCE FURNISHED BY BIOCHEMISTRY AND 
IMMUNOLOGY ON BIOLOGIC EVOLUTION - 

H GIDEON WELLS, MD 

CHICAGO 

The story of the evolution of existing forms of life has been recon- 
structed almost entirely from anatomic evidence, of necessity, in lespect 
to the evidence that has come from the fossils, and by tradition and 
inclination with most of the rest of it In 1859, when Darwin put 
the subject of evolution on the front page of the daily papers and on 
all the pages of the lehgious journals, biologic science was mostly a 
matter of morphology and classification, as befits a young science It 
was only m 1828 that Wohler had shattered the prevalent idea that 
organic substances must be the product of vital processes, simply by 
producing urea from ammonium emanate Pepsin had been discovered by 
Schwann only in 1836, and the digestive function of the pancreas had 
been revealed by Claude Bernard m 1846 These discoveries, together 
with that of the glycogenic function of the liver by Bernard, and Helm- 
holtz’ recognition of the muscles as the source of animal heat m 1848, had 
been large factors in giving rise to biologic chemistry as a separate 
division of physiology Not until 1864 did Graham point out the 
fundamentals of colloidal chemistry Organic chemistry had newly 
received its great stimulus m the production of aniline dyes from coal 
tar by Perkins in 1856 The “Cellular Pathology” of Virchow was 
only a puling infant of a few months’ life It was six years before 
Gregor Mendel announced the laws of heredity m a publication that 
was to be lost to the world until the same laws were rediscovered thirty- 
five years later Physiology had not become sufficiently developed as 
a distinct field of science for the establishment of a Physiological Society 
of London until 1875, four years after Darwin’s second great contribu- 
tion, The Descent of Man, had been published 

Although evolution had been discussed, debated, and to some extent 
investigated even from “the Greeks to Darwin,” as Osborn pointed out. 

Submitted for publication, Jan 30, 1930 

From the Department of Pathology of the University of Chicago and the 
Otho S A Sprague Memorial Institute 

^ Tenth annual Pasteur lecture of the Institute of Medicine of Chicago, 
Nov 22, 1929 



WELLS— BIOLOGIC EVOLUTION 


1045 


its birth as a majoi consideiation in human thought ^^as in 1859, in 
a cradle of science constructed almost solely of the branches of morphol- 
ogy, with coverings of s} stematization Necessaiily, the consideiations 
of evolution m its earl}' } eai s were based on the e^ idence then available, 
which was almost exclusively stiuctural, and because of this sort of 
enviionment in iiifanc} its subsequent careei has largel} depended on 
morphologic coiiti ibutions and consideiations This asymmetrical devel- 
opment IS so marked that, as lecently as 1926, Leathes in his presidential 
address to the Section on Ph}siology of the Biitish Medical Association 
complained and asked “Why is it that what may be termed official 
physiology takes so little cognizance of the doctrine of evolution He 
suggested that possibly it was because these branches of biologtc stud} 
followed com ses so exactly parallel that they never met And he pointed 
out that “natuial selection applies to the survival of the chemical forms 
of living matter as it does to complex living organisms These forms, 
infinitely protean in their vanet} suriive and persist m so far and 
so long as they minister to self-regeneration It is the principle of 
survival b} service Function alone gives permanence to structure ” 
Therefore it is essential that function, with all that this involves, receive 
full consideration m A\orkmg out the couise of the evolution of the 
living world of toda} 

THE ORIGIN or LIVING MATTER 

Now, biologic function certain!} depends even moie on chemical 
properties than on anatomic oiganization Formless enzymes may 
function actively, wheieas the most elaborate anatomic structures in 
our museum jars function not at all, because then enzymes are dead 
The evolution of life presumabi} had first to be the evolution of pro- 
teins, carbohydrates and fats, which then somehow constituted the living, 
probably at first formless, matter, and these were the important first 
steps m evolution All the later strange divergencies into such elaborate 
creatures as cabbages and kings are matters of minor importance 

Therefore one turns to chemistry to see if it can ofier a solution 
of the problem of the origin of life Such explanations of the origin 
of life on the earth as that it is the result of the transportation of 
spores by meteors or star dust, even if true, are no solution, since they 
merely push back the origin of life to some other part of the universe 
Presumably, one may suspect that the origin of life was the sequel of 
the formation of inorganic colloids, which served as the antecedents of 
the formation of organic colloids It is generally agreed that life 
depends on the existence of organic colloids, partly because they form 
peculiarly labile compounds with ciystalloids and Avater and perhaps 
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partly because, as I have elsewhere suggested,^ colloids interfere greatly 
Avith the diffusion of other colloids and but little with the diffusion 
of crystalloids 

Moore ^ speculated interestingly from the point of view of the 
biochemist on this matter of how life came to be Recognizing the 
colloidal basis of life, he started it Avith the development of inorganic 
colloids, Avhich could begin to form by aggregation of moiganic molecules 
Avhen the materials of the primitive world had reached a temperature 
that permits such aggregates to exist 

Moore said 

The first primeval step would appear to be indicated by the union of single 
crj stalloidal inorganic molecules to form inorganic colloids, and these metastable 
colloids acting on inorganic carbon compounds, such as carbon dioxide, m the 
presence of water and sunlight, and taking energy from the sunlight, built up at 
first simple organic bodies, and now these in turn reacting with one another formed 
more and more complex organic compounds The fact that the present basis of 
the s 3 'Stem of living creatures in the world is light energj' leads to the view at a 
certain stage in the development of colloids, probably long before the appearance 
of chlorophyll, the colloids began to be aflfected by the light, and acquired the 
property of retaining and utilizing light energy for further development of struc- 
ture, or, m other words, synthesis of more complex colloids As the complexity of 
structure increased, the nature of the equilibrium in the colloidal aggregates would 
approximate more and more to that labile, easily destroyed, but also readily con- 
structive condition which has been described as characteristic of all living things 
In this manner we can conceive that the gulf between non-ln mg and living things 
can be bridged over, and there awakens in our minds the novel conception of a 
kind of spontaneous generation of a different order from the old The territory 
of this spontaneous production of life lies not at the level of bacteria or animalculae 
springing forth into life m dead organic matter, but at a level of life lying deeper 
than an 5 i;hing the microscope can reveal, and possessing a lower unit tlian the 
living cell, as Ave form our concept of it from the tissues of higher animals and 
plants 

The evidence of geology clearly shoAvs that life in some foim 
appeared promptly AA'^hen conditions of temperature made it possible, 
since the oldest sedimentary rocks show that already there were living 
forms that had much to do with the formation of these early strata of the 
Avorld’s crust In the earliest of all stratified rocks, in the pre-Cambrian 
deposits of the Canadian Rockies, Walcott found fossilized structures 
that he interpreted as probably algae and bacteria, which were pre- 
sumably an important factor m the deposition of these limestones before 
coralline structures had appeared in the” world 

Moore reported that his experiments with a view to testing the 
synthetic action of sunlight in the presence of inorganic colloids (silicic 

1 Wells, H Gideon Chemical Pathology, ed 2, Philadelphia, W B Saun- 
ders Company, 1914, p 33 

2 Moore, Benjamin Biochemistry, a Studj' of the Origin, Reactions and 
Equilibria of Living Matter, London, Longmans, Green & Company, 1921 
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acid or colloidal uranium oxide) had shown it possible to observe the 
synthesis from COo and HoO, of formaldehyde (CH 2 O), which is sup- 
posed to be the first step m the formation of carbohydrates, which are 
merely multiples of formaldehyde, e g , 6 CH 0 O = CgHioOg Indeed, 
under the influence of light, formaldehyde polymerizes to produce sub- 
stances which reduce copper solutions as do the carboh} drates It is 
further possible for this formaldeh)’-de m the presence of nitrates or 
nitrites to produce substances that can build up to form ammo acids, 
and hence the fundamental steps in the evolution of carboh} drates and 
proteins are possible 111 the absence of living precursors — only carbon 
dioxide, water, nitrites and sunlight are necessar} , and inorganic colloids 
are capable of speeding up the process 

It is interesting to note how close Lamarck came to this idea of 
the origin of life long before there w'as any knowledge of colloidal 
chemistr}'-, foi in 1802 he wrote 

In the waters of the ancient world, and at tlie present time, \er} small masses 
of mucilaginous matter were collected Under the influences of light, certain 
elements caloric and electric, entered these little bodies These corpuscles became 
capable of taking in and exhaling gases, \ital mo\ements began, and thus an 
elemental plant or animal sprang into existence Possiblv higher forms of life, 
such as infest the intestines, originate in this waj Nature is thus alwa^s 
creating ^ 

If, as Moore suggested life began by the development of formless 
colloidal complexes capable of accelerating s}nthesis under the influence 
of light ra}S there still remains an unexplained wide gap between such 
hypothetical chemically active colloidal masses and the simplest micro- 
scopically'’ visible living forms, the bacteria Possibly, the imisible 
filtrable viruses represent an intermediate stage antecedent to the 
bacteria, but there is no knowledge as to how much real structure viruses 
have, or how' many' sorts there may be w'hich cannot be recognized, 
because only those that produce disease make themselves knoivn It 
has even been suggested that the bacteriophages may be something like 
the genes that determine hereditary transmission of living characters, 
since they seem to be of approximately the same magnitude, that is 
close to 50 millimicrons in diameter * 

Wlule such conceptions are at present purely speculative, they have 
enough reason in them even wuth the present scanty' knowledge, to 
make it not fantastic that with more knowdedge something like them 
may' be found to be true It is possible that one lives in a w'orld of 
unknow'n, submicroscopic, little-organized living material, but the lack 
of observ'able chemical change in nutrient materials from which bacteria 
have been removed by filtration is against such a hypothesis 

3 Lamarck, quoted bv Osborn “From the Greeks to Darw'in ” New' York, 
The klacmillan Companj', 1908 

4 Alexander and Bridges Science 70 1821, 1929 
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Presumably, the next stage in the evolution of life lies in those 
bacteiia which can grow on inorganic mediums and synthesize their 
proteins, lipoids and carbohydrates from carbon dioxide and inorganic 
nitrogen, sulphui and phosphorus compounds They secure their energy 
by oxidation of inorganic compounds, such as those containing the 
sulphydryl and ferrous iron, and do not lequiie organic compounds 
as a source of energy, therefore they can live and pioduce their own 
organic compounds without the aid of chlorophyll And what seem 
to be fossil bacteria in the pre-Cambrian limestones have been described 
b}'^ Walcott 

The step from such s}nthesizmg bacteiia to the algae with chloro- 
ph3dl Avas probably the next important phase in the actual creation of 
life as one noAv knoAvs it, for onlj' Avith the coming of chloiophyll to 
utilize the sun’s energy did life on a large scale become possible Hence 
the stud}'^ of the nature and origin of chlorophyll may Avell giA^e much 
information as to the steps by aa'IucIi the present Inung Avorld Avas 
CAmhed It certainly is of great significance that the oldest knoAvn 
geologic deposits that contain traces of liAung forms exhibit structures 
that seem to be algae, since even noAV the loAvhest knoAvn organisms 
capable of synthesizing organic substances aie the chlorophyll-containing 
algae The bacteria Avith synthetic poAA'ers AA'hich can build up from 
inorganic materials their complex proteins and enz}mes AAuth all the 
properties of life, presumably preceded and evolved into the algae, but 
they could thriA^e only in the absence of dnect sunlight Avhich is fatal 
to them Chlorophyll not only augments synthetic t unction, but by 
filtering off the ultraviolet rays enables life to go on despite the destiuc- 
tiA'^e action of sunlight 

THE EA^OLUTION 01' PROTEINS 

Since the colloids chaiactenstic of life have as their basic element 
the proteins, one of the most important of the fiist steps in eAmlution 
AAas the evolution of the ammo acids that make up the proteins Dis- 
regarding- as not essential for the piesent the question of hoAv the 
ammo acids are linked together,'^ one finds that in some mysterious 
AA ay only a remarkably small number of the exceedingly great number 
of theoretically possible ammo acids liaA’^e been utilized to form the 
proteins Only the ammo acids Avith the amino group m the alpha 
position, next to the carboxyl group, seem to haA'^e been utilized, and 
of the A'-ast number of possible alpha ammo acids, onl)'^ about a score 
have been needed to form all the kinds of proteins that go to make up 
the liAung Avorld Those most generally found are given in table 1 

5 A^ckerj and Osborne A Review of HApotheses of the Structure of Pro- 
teins, Physiol Rev 8 393, 1928 



Table 1 — Ammo Acid'! Used m the Foimalion of the Piotcms ^ 


1 

2 

3 

4 

5 


6 

7 

8 
9 

10 


11 


12 

13 


14 


15 


16 


17 


I Mono Amino Monoc'VRbow Lie Acids 


Glycine 

CH2NH" COOH 

Alanine 

CHa CHNH= COOH 

Valine 

CHa 

>CH CHNH: COOH 

CHa 

Leucine 

CHa 

>CH CHa CHNH- COOH 

CHa 

Isoleucine 

CHa 

>CH CHNHo COOH 

CILCHj 


II Hidrow Monoamino Monocarbowlic Acid 
Serine CHoOII CHNH; COOH 

III Diamino Dicarbowlic Acid Containing Sulphur 
Cjstinc HOOC CHNHo CII:— S— S— CHo CHNHn COOH 


IV Mono Amino Dicai BON^ I ic Acids 
Aspirtic acid IIOOC Clio CHNIIo COOH 

Glutamic acid HOOC CH« CHo CHNHo COOH 


Lysine 


V Diamino Monocarboni L ie Acid 

NIL CH= CH= CHs CHo CHNHs COOH 


VI Diamino Monocapbowlic Acid with Guanidine Groli 

NHo 

Arginine IlN = C< 

NH CII= CH: CHjCHNHs COOH 


Phenyhhninc 

Tyrosine 


Tryptophan 


Prolinc 


Oxyproline 


VII With Ben7Fne Ring 

C«Hn CHs CHNHo COOH 
HO CcIL Clio CHNHo COOH 


VIII With Indole Ring 


C— CHo CHNHo COOH 

CoHi^ ^CH 

\ / 

NH 


IX 


With Pnprole Ring 


CHo— CHo 

ck- ck COOH 
\N/ 

no CH— CHo 

CHo ck COOH 


\N/ 


Histidine 


X With Imidazole Ring 
CH 

N^ ^NH 

ck = (i— CHo CHNHo COOH 


From Kennaway Notes on the Evolution of Proteins, Chem News 13 120, 1920 
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On scanning the list in table 1, one sees at once that these nowhere 
form a complete series For example, if there is one hydroxy acid 
(serine) corresponding to alanine, why should there not he found the ' 
hydroxy derivatives of all the other ammo acids ^ And why but one 
sulphur-containing ammo acid, and but two dicarboxylic acids, and 
three diammo acids, and three with the benzene ring, when apparently 
it would be just as easy to form many more^ Piesumably, vastl} more 
than these few sorts of ammo acids have occurred in nature, yet for 
some reason they have been discarded as unsuitable or unnecessary for 
the sorts of proteins that are required to make a living organism Nor 
are all the few known ammo aads of proteins necessary for each and 
every protein, for no protein yet analyzed has been found to contain 
all of them, and many proteins seem to contain relatively few It is 
perhaps significant that the proteins most concerned with cell multiplica- 
tion and heredity, the nucleoproteins of the germ cells, seem to have 
the smallest number of different ammo acids, as if these few ammo 
acids were the essential ones to keep life going and reproducing, while 
the rest represent merely those responsible for the differentiation and 
the functions less essential than reproduction 

The possible number of isomeres of an organic compound depends 
on the number of asymmetrical carbon atoms, hence proteins, formed 
of linked amino acids, most of which contain such asymmetrical carbon 
atoms, possess exceptional possibilities for chemical differentiation As 
Lilhe ® emphasized, “The specific characters of any animal or plant 
are determined ultimately by the specific characters of its structuie- 
foiming proteins The developing germ or growing organism synthe- 
sizes specific proteins, and these, since they determine the structural 
and hence the physiological peculiarities of the organism, form the 
basis of its special character as an organic species ” 

As to the possibilities for variation present in the composition of 
proteins made up of such a limited number of amino acids to account 
for the vast numbers of known and unknown, living and extinct forms 
of life, this statement may be taken from Leathes 

Supposing it were a chain of only fifty links, a very simple case, if all the 
links were different the number of possible permutations is denoted bv the innocent- 
looking symbol |50 If, instead of all being different, one kind of link recurred 
ten times, the number Avould be reduced to | 50/ [10 If, in addition, there were 
four that recurred four times and ten recurred twice, it would be further 
reduced to 

1W[10X (|4)4X (|2)io 

It would now consist of a chain of only fifty links, of which there were only nine- 
teen different kinds, and the number of different arrangements of its parts would 


6 Lilhe, Ralph Biol Bull 34 65, 1918 



WELLS— BIOLOGIC EVOLUTION lOSl 

be about lO^s Astronomy deals with big figures Light, it is said, takes 300,000 
years to travel from one end of the Milky Way to the other, this distance 
expressed m Angstrom units, 10,000,000 of which go to a millimeter, would be less 
than 1032 So far are we from knowing the structure of protein molecules So 
far are we from knowing what variations m disposition of the parts in such a 
molecule may not occur without our being within a measurable distance of detect- 
ing them For if the number of possible varieties of a protein whose molecular 
weight IS known, and known to be exceptionally small, and which contains the 
several ammo acids in a known proportion, is as great as this, the number that is 
possible when that proportion may be changed is practically incalculable, each 
change in proportion being capable of a number of new arrangements that could 
be calculated, as was done for our hypothetical case 

It IS most significant, furtheimore, that much the same ammo acids 
are found m all living cells, whether they be simple bacteria and yeasts, 
or the vastly more complex plants and animals As Kennaway said 
of these anal3d;ic results 

They show that the simplest organisms now existing do not contain a senes of 
ammo-acids any more primitive than that present in the higher organisms One 
may suppose that the present apparently stereotyped series of utilisable ammo- 
acids represents the stable outcome of a struggle long ago among simple organisms 
in which those ivhich made a less suitable choice were beaten, and have passed away 
leaving no trace We cannot know the biochemistry of the first organisms which 
appeared upon the earth , the experiments and discarded compounds of that time are 
lost The selection of amino-acids must have taken place at an immensely remote 
period, for the earliest records which we have of the forms of life on the earth 
do not show us organisms which have any appearance of noteworthy difference in 
chemical composition from those which exist at the present day Thus one of 
the earliest fossils, the brachiopod Lingula of the Cambrian period, is very closely 
related to a species now living Structures regarded as fossil Algae very similar 
to recent species have been found m still older rocks The doctrine of natural 
selection gives the impression that evolution proceeds throughout in a very gradual 
manner But at the time when the amino-acids were first being produced and 
tested, organic evolution must have proceeded very distinctly pet saltwn as each 
new compound was synthesized , natural selection would then act slowly and surely 
upon the organisms which made one or another choice, and thus the present series 
of amino-acids was delimited 

In view of the general principle that the individual in its development 
tends to recapitulate the development of its species, one might hope 
to find the various steps of the evolution of the protein m the substances 
produced when bacteria or yeasts synthesize their own proteins from 
the simple mixtures of salts that they ai e able to utilize m reproducing 
themselves m vast numbeis But unfortunately tins is not the case 
The reproduction is completed so rapidly that one cannot catch the 
diffeient stages This is indeed a maivelous feat, and Kennaway said 

In the time taken by a yeast cell to produce another by budding, when growing 
on a medium such as Pasteur’s containing no nitrogen but that of ammonium 
tartrate, it must synthesise each one of the amino-acids present in the veast cell. 
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and combine them as a series of polypeptides until its proteins are produced, and 
all the while carry on many other chemical operations Even when one takes into 
account the small size of molecules it is wonderful that so manj reactions can be 
kept apart within the compass of a yeast cell 

CHEMICAL STEPS IN EVOLUTION 

One cannot hope, therefore, to learn through chemical analysis of 
growing cells the steps by which the proteins as they exist notv were 
evolved Even chemical study of that beautiful material for the investi- 
gation of the evolution of the individual, the developing ^gs of hens, 
has not as 3 '^et thrown any light on the problems of evolution, although 
there is room for much moie profitable study m this field ’ As Needham 
pointed out, the developing egg is a closed system, without the usual 
complications for the biochemist of intake, excretion and bacteria From 
a small variety of proteins, carbohydrates and fats, are formed 111 a 
few days the vast variety of components of the mature chick Fiom 
morphologic studies of the developing chick, much has been learned 
about the evolution of structure Undoubtedly, closer biochemic study 
of developing eggs would give evidence as to the evolution of chemical 
structures The vitally important nucleic acids, with their purines and 
p}iimidines wdiich form so large a part of the hatching chick, are 
almost entirely new^-foimed from other components during incubation 
^^'hat are the steps of evolution of purines and nucleic acids ^ Can 
one not learn the chemical evolution of keratin, as well as one knows 
the morphologic evolution of birds’ feathers from fishes’ scales^ If 
one could follow the transformations that pioduce hemoglobin in the 
egg, one would probably learn how it came into existence in the 
Cambrian And one might follow the development of enzymies as well 
Needham, who is one of the few biochemists attacking the problem of 
the evolutionary significance of the changes in the developing egg, 
brought out an interesting bit of evidence of the well known relation- 
ships of birds and cold blooded forms by showing that the dei eloping 
chick and dogfish embryos alike have to synthesize 90 per cent of the 
scylhtol that they pioduce® There is, furthermore, the suggestive dis- 
cussion of the “Paleochemistry of Body Fluids and Tissues” by Macal- 
lum ® suggesting that the inorganic constituents of one’s body' portray 
the composition of the pre-Carabrian seas from which one’s ances- 
tors arose 

That important functions may not come until late in the development 
of the egg is well illustiated by the observation of Murphy'^® of the 

7 Needham, J The Metabolism of the Developing Egg, Phjsiol Rev 5 1, 

1925 

8 Needham Biochem J 23 319, 1929 

9 Macallum, A B Phjsiol Re% 6 316, 1926 

10 Murphj J Exper Med 19 181, 1914 
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Rockefellei Institute, that in the early days of development of the chick 
It ofters no lesistance to the implantation of foreign tumor cells, even 
mammalian tumor cells Only aftei the eighteenth oi nineteenth day 
of incubation does the chick acquiie the capacity to destroy the foreign 
cells, which it does suddenl} and effectually Even aftei that stage 
of its evolution, the chick is able to pi event mammalian tumor cells 
fiom living in its tissues 

Undoubtedly, biochemistiy can give more than it so fai has to estab- 
lishing relationships and distinctions between different animal forms, 
to supplement or to test the evidence that has been furnished by 
anatomic studies Foi example, anatomic studies have shown that the 
central nervous s}stem is derned fiom the same cells as those which 
produce the suiface epithelium In accord with this, biochemists have 
found that the cential neivous system contains a form of keiatm, 
neurokeratm, which seems to be chemicall} like the keiatin whicn chaiac- 
terizes the surface epithelium And foity yeais ago, Kuhne and Chitten- 
den shov ed that such species as lobsters, which have chitin for an 
exterior covering instead of keiatin, also have neuiochitin instead of 
neuiokeratin in their neivous tissues 

How much heredity and evolution are matters of chemistry and 
enzymes is apparent when one consideis how much weight one gives 
to the coloi of the coat m establishing the relationships of animals, 
whether one is observing the furs of quadrupeds, the featheis of birds 
or the skin of man Foi these colois mostly depend on the dmount 
of melanin formed from aromatic compounds by the action of oxidiz- 
ing enzymes, and the charactei istically inherited character of albinism 
depends apparently on an absence of the proper enzyme in some cases, 
and in otheis on the piesence of a specific inhibitor of the enz\me 
(Onslow) 

EVOLUTION or THE PURINE ENZYMES 

The story of the enzymes of puiine metabolism is a beautiful 
example of the possible unearthing of biochemical evidence in respect 
to evolutionary history The steps by which the complex nucleoprotein 
molecule is broken down by several dififerent specific enz}mes is some- 
thing like this 

(1) Nucleic acid -f nuclease HaP 04 -f- carboh}'drate -1- purine (adenine or gua- 
nine) 

11 Kuhne and Chittenden Ztschr f Biol 26 291, 1890 

12 Onslow Proc Royal Soc London (B) 89 36, 1915 Marinesco Rev 
Sc GO 321, 1922 

13 Wells, H Gideon Some Features of Purine Metabolism, J Lab & Clin 
Med 1 164, 1915, Chemical Pathologj, ed 5, Philadelphia, W B Saunders 
Company, 1925, chap 25 

14 For simplicity the various different lines of cleavage in the disintegration of 
nucleic acid are not considered separateh'' 
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These two puunes are then attacked by specific deaminizing 
enzAmes, guanase or adenase, as shown m the following matter 

(2) QHsNsO + HoO > aH4N^02 + NHa 

(guanine) guanase (xanthine) 

C5H.N5 + H =0 > QH4N4O + NH3 

(adenine) adenase (h3'poxanthine) 

The hypoxanthine foiined from adenine is then oxidized by a specific 
enzyme to xanthine 

( 3 ) C5H4N4O + O >CH 4 N 403 

(h3poxanthine) (113 poxanthine oxidase) (xanthine) 

Then the xanthine which has been derived in this way from both 
adenine and guanine is oxidized to uric acid 

( 4 ) GH4N4O3 + 0 GH4N4O3 

(xanthine) (xanthine oxidase) (uric acid) 

And lastly, in many species of animals the uiic acid is further oxi- 
dized to the more soluble allantoin 

( 5 ) CH 4 N 40 „ -h O -h H =0 ^ C4H0N4O3 + CO. 

(unc acid) (uncase) (allantoin) 

It IS thus evident that the steps of the disintegration of nucleic acid 
aie numerous, but that each separate process is a simple one, and also, 
that it has been possible to follow out and distinguish the several steps 
and to establish the fact that each step depends on a distinct and specific 
enzyme Not only has all this Avork been accomplished, especially by 
Walter Jones and his associates, but, furtheimore, these several enzymes 
have been studied m many different species and tissues, and found to 
have a most peculiar and characteristic distribution Not ever}'^ tissue 
possesses all the enzAines of purine destruction, and in different species 
of animals the distribution of the enzymes is different For example, 
the enzjme xanthine-oxidase, wdiich oxidizes xanthine into uric acid, is 
found in man onl}'^ in the liA^er, and in other animals it is also of limited 
distribution, being found usually only in the liA^er or in the liver and 
the kidnejs, but in the dog it seems to be piesent m several tissues 
The deaminizing enzymes, adenase and guanase, are much more widely 
distributed, but by no means unn^ei sally Adenase, for example, is 
not present m the tissues of the rat or those of adult human beings 
Guanase is absent from the spleen and the In^er of the pig and from 
human spleen, although present m most other tissues Uncase, the 
enzyme Avhich destroys uric acid, also has peculiarities of distribution, 
being seldom found in any tissue other than the liver or the kidney, 
and being absent entirely from the tissues of man and from the birds 
and reptiles so far examined The significance of this distribution of 
uncase will be discussed at greater length a little later 
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Now, while it IS unquestionably true that the results of laboratory 
experiments with tissue extracts cannot always be used literally in the 
elucidation of metabolism m living animals, yet it has developed that 
the results thus obtained with purine enzymes fit lemarkably well with 
lesults of studies of metabolism, so that they are entitled to consideration 
and confidence For example, the absence of uncase m man, birds 
and reptiles agrees perfectly with the fact that in the same animals 
one finds much excietion of unchanged uric acid, whereas in all those 
animals that exciete little or no uiic acid and much allantom, we find 
the enzyme uncase Furthermore, a striking correspondence is found 
in the absence of guanase from the liver and the spleen of the pig and 
the occurrence of a form of gout in pigs with deposition of guanine 
rather than of uiic acid in the tissues 

In connection with this discussiort of the biochemical evidence on 
evolution, there are certain interesting observations on the general bio- 
logic features of the purine enzymes One is that these enzymes appear 
one by one m the development of the individual, and that the order 
of their appearance is correlated, in general, with their distribution in 
the ascending scale of animal evolution To illustrate — m the developing 
pig it was found by Mendel and Mitchell that only nuclease is present 
in the earliest stages, adenase appears by the time the fetus has reached 
a length of 50 mm , but xanthine oxidase appears only at about the time 
of birth, while uncase appeals somewhat later So, too, in the human 
fetus, guanase is present by the thud month, but xanthine oxidase does 
not appear until at or near full term, and uncase never develops 
If one compares these observations with the occurrence of these 
same enzymes in organisms of varying stages of development m the 
biologic scale one finds a correlation that must be more than fortuitous 
Thus, in a unicellular organism (yeast) there are found only nuclease, 
which seems to be present in all living cells, and guanase, this corre- 
sponds to the early human or pig embryo, each with nuclease and one 
deaminizing enzyme A mollusk (Sycotypus cmmhculahis) was found 
to contain nuclease and both deaminases, corresponding to a later stage 
of mammalian development The reptiles and birds are in the same 
stage of development as the mature human or pig fetus, being equipped 
with nuclease, adenase, guanase and xanthine oxidase, but unable to 
destroy uric acid because of a lack of uncase Uncase seems to be a 
late development, acquired chiefly by mammals, and not by all of them 
On the basis of the facts cited, and supported by others not mentioned, 
one may say that in the formation of purine enzymes one has an 
apparent exemplification of the biologic law that the individual in its 
development tends to recapitulate the development of its species — 
“ontogeny recapitulates phylogeny ” 
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Our studies^® on the occurience of purine enzymes in tumois also 
gave interesting results m general harmony with the statements made 
m the preceding paragraphs, for it was found that benign tumors tend 
to have the full equipment of enzymes of adult tissues, while malignant 
tumors are likely to lack the enzymes that appeal latest, and thus exhibit 
their embryonic character chemically, just as they do under the 
niici oscope 

As pointed out, uncase, the enz3mie that oxidizes uric acid to allan- 
toin, IS a late development m the mammals, and in them not formed until 
the time of birth While present m nearly all mammals so far 
examined, it is interesting to learn that the chief exception is formed 
by man and his closest relations, the higher anthropoids All the com- 
mon domestic and laboiatory animals that have been examined, including 
a marsupial, the opossum, destroy most of the uiic acid formed m their 
metabolism and excrete it as allantoin It is always possible to demon- 
strate the presence of uncase m the tissues of these animals Even 
difterent species of monkeys are likewise endowed with uncase, but 
not the orang-utans and chimpanzees that we have examined Hence 
these two anthropoid apes (and presumably the gorilla, which has not 
been studied) stand together with man apart from all other animals in 
their deficienc}^ in uncolytic enzjunes It is of particular interest that 
we find here that the anthropoids resemble man, while the monkeys 
resemble the lower mammals, since this observation furnishes a chemi- 
cal corroboration of other biologic facts indicating that the anthropoid 
apes are more closely related to man than to the monkeys And it is a 
striking fact that in this particular respect man and the anthropoid 
apes are less highly developed than other mammals, for, as pointed out 
previously, the uncase is a late development m the animals that possess 
it, and apparently is the last acquisition in purine metabolism in the 
course of the development of many lines in the animal kingdom Pre- 
sumably, It IS this lack of uncase to destroy uric acid that accounts for 
the existence of gout as a human disease, for birds, also lacking uric 
acid, readily get gouty deposits, and swine, which lack guanase to 
destroy guanine, suffer from a form of gout with deposits of guanine 

As far as purine metabolism is concerned, man and the anthropoid 
apes rank in development with buds, reptiles and some mammalian 
fetuses at about full term But amphibians and some fish (selachians) 
can oxidize unc acid,^® although the bony fish (teleosts) cannot do so 
The amphibians, indeed, go even farther than the mammals, for they 
destroy the allantoin 

15 Wells and Long Ztschr f Krebsforsch 12 598, 1913 Long J Exper 
Med 18 512, 1913 

16 Przylecki Arch internal physiol 26 33, 1926 
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An inteiestmg analogy is obseived in lespect to the fatty acid metabo- 
lism of man and the anthiopoids, for, as pointed out by Friedemann,^®® 
among the mammals so far investigated, only man and the apes seem to 
develop ketosis with excretion of aceto-acetic and /?-hydroxybutyric acid 
on fasting Apparently, the other mammals possess some sort of ketolytic 
mechanism not possessed by man and the anthiopoid apes, whereby they 
are protected from the ketosis from which man and the apes often suffei 

In these i espects, as well as many othei s, man is far from being the 
most highly developed of the mammals One is too accustomed to 
assume complacently that man lepiesents the apex and consummation 
of evolution As a matter of fact, he occupies m many respects meiely 
an intermediate position among the mammals, and excels only because 
of the supeiior development of his central neivous system, much aided 
by the lack of specialization of his upper extiemity Newman said 
that this IS among the most primitive limbs of any of the land mammals 
It is not modified foi any single function, but lemains generalized and 
therefore a veisatile tool of the brain Undoubtedly, man would be 
much better ofif and immune to gout if he had acquired the power 
possessed by nearly all other mammals, of converting uric acid into the 
vastly more soluble allantoin And he must stand humbled before the 
moie talented frog, which can also convert the allantoin into urea It 
IS safe to assume that fiogs do not have gout Needham evolved a 
most entei taming theoiy of why buds and leptiles excrete uric acid, 
which time and space will not permit me to discuss as fully as I am 
tempted to do Briefly, the idea is that m terrestrial oviparous animals 
the amount of water available for the excietion of the nitrogenous 
waste of the embryo into the closed system formed by the egg shell 
IS so limited that only a precipitable nitrogenous substance, such as uric 
acid, can be gotten rid of without its diffusing back into the embryo 
The chick embryo possesses uncase up to the sixth day, and m that 
period excretes urea and ammonia, lecapitulating its aquatic ancestry 
chemically as it does anatomically with its gill clefts “When the reptiles 
came ashore they found it was as well to leave their uncase behind 
them ” But as uric acid is an exti avagant excretion pi oduct, wasting 
more carbon and oxygen than urea and ammonia, it seems to have been 
utilized chiefly by those species in which it serves a purpose m the 
developmental stages — man and the anthropoids being an unexplained 
exception 

There is a lemarkable, almost amusing, exception to the statement 
that all mammals except man and the higher apes oxidize uric acid to 
allantoin before excreting it, for the exception is the black and white 

16a Fnedemann Science 67 221, 1928 

17 Needham, J Science Progress 23 633, 1929 
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spotted coach hound, the dalmatian, that used to trot behind those 
vehicles that were “classy” enough to be called equipages It has 
become almost extinct since gasoline superseded oats as a motive power 
Benedict stumbled on the fact that unlike every other sort of dog, pedi- 
greed or mongrel, that any one has examined, the dalmatian excietes 
large amounts of uric acid, but also much more allantoin than does 
man The lattei fact indicates that it is not entirely devoid of uncolytic 
power, and the liver of one dalmatian that I studied showed the piesence 
of uncase 

Breeding of dalmatians with other dogs has produced hybrids which 
Onslow found to show a segiegation of the character involving the 
power to destroy uric acid from the character involving lack of this 
property In the first hybrid generation, the excretion of uric acid was 
low and that of allantom high, as m normal dogs, but in the second 
h3'^brid generation one of five dogs excreted much uric acid, as does its 
dalmatian grandpaient Evidently, then, this reduced ability of the 
dalmatian coach hound to oxidize uric acid is a recessive character 
Perhaps this may be looked on as a biochemical illustration of a genetic 
mutation 

This story of the stepwise development of the eiiz3^mes of purine 
metabolism fits well with the hypothesis that ontogenetic evolution may 
depend on a senes of enzymes within the cells which become active m 
fixed succession and thus determine the morphologic and physiologic 
properties gradually manifested m the development This and related 
lines of thought have become the basis of systematic investigations, 
especially by Goldschmidt,-^ and von Euler and his associates,-® who 
leport that they have shown the dependence of certain mendehan mani- 
festations of heredity in barley on the distribution of enzymes in the 
chromosomes 

HEMOGLOBIN CRYSTALS AS EVIDENCE OF EVOLUTIONARY 

RELATIONSHIP 

It IS apparent that the contributions of biochemistry to the story 
of evolution are waiting on more knowledge and better methods, for 
one finds that the most suggestive items have been provided by the 

18 Wells, H Gideon The Purine Metabolism of the Dalmatian Coach Hound, 
J Biol Chem 35 221, 1918 

19 Onslow Biochem J 17 334 and 564, 1923 

20 Beijerinck Proc koninkl Akad Wetenschappen, Amsterdam 19 1275, 
1917 

21 Goldschmidt, R Quart Rev Biol 3 307, 1928 Gujer Science 71 169, 
1930 

22 Von Euler, H , Hellstrom, H , and Runehjelm, D Ztschr f physiol 
Chem 182 205, 1929, 185 74, 1929 
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use of the most delicate methods for difteientiation of proteins — 
crystallography and immunology Unfortunately foi biochemistry, the 
ciystalhzation of proteins is difficult, and with most of them impossible 
The studies of Reichert and Blown on proteins that do ciystalhze, the 
hemoglobins, show what can be done by the exact methods of cry<^tallog- 
raphy These disclose that even with such a substance as hemoglobin, 
which, having a common function m all species, might be expected to 
be much the same m all species, lecognizable difteiences do occui 
Although the constant recurience of ceitam angles m the hemoglobins 
of various species, even when the species aie wideK separated and the 
crystals belong to vaiious ci\stal systems, indicates a common stiucture 
of the hemoglobin molecules, whatever their source, nevertheless con- 
stant differences are present which distinguish one species from anothei 
For example, Reicheit-^ said 

When orders, families, genera or species are well separated the hemoglobins 
are correspondingly markedh differentiated For instance, so different are the 
hemoglobins of Avcs, Mai suptaha Ungnlata and Rodentia that there w'ould be no 
more likelihood of confounding the hemoglobins than there would be of mistaking 
the animals themselves Even where there is much less zoological separation, as in 
the case of the genera of a given famil}, but where there is well-marked zoological 
distinction, the hemoglobins are so different as to permit readilj of positive diag- 
nosis When, however, the relationships are close the hemoglobins are corre- 
spondingly close, so that in instances of an alliance such as m Cams, Vnlpes and 
Uiocyon, which genera years ago w'ere included in one genus (and doubtless cor- 
rectly) the hemoglobins are very much alike, and in these cases they maj exhibit 
closer resemblances than may be found m general m specimens obtained from w ell- 
separated species of a genus 

So distinctne zoologically are these modified forms of hemoglobins that we 
had no difficulty in recognizing that the common white rat is the albino of Mas 
norvegicus {Miis noivegicu albns Hatai) and not of Mas lattus, as almost uni- 
versally stated, and that Unsidae are related to Phocidae (as suggested b} Mivart 
thirty years ago), but not to Canidae, as stated in modern works on zoology 
Moreover, we were quick to detect errors in labeling, as, for instance, wffien a 
specimen marked as coming from a species of Papio was found to belong to one 
of the Felidae Generic forms of hemoglobin when obtained from well-separated 
genera are, in fact, so different in their molecular structures that when any two are 
together in solution they do not fuse to form a single kind of hemoglobin or a 
homogeneous solution, but continue as discrete disunited particles, so that wdien 
crystallization occurs each crystallizes independently of the other and without 
modification other than that which is dependent upon such incidental conditions as 
are to be taken into account ordinarily during crvstallization Thus, the hemo- 
globin of the dog crystallizes in rhombic prisms wffiich ha^e a diamond-shaped 
cross-section , that of the guinea-pig in tetrahedra that of the squirrel m hexagonal 
plates , and that of the rat in elongated six-sided plates When any twm of these 

23 Reichert, E T , and Brown, A P The Crystallograpln of Hemoglobins, 
Publication 116, Carnegie Institution of Washington, D C , 1909 

24 Reichert Science 40 649, 1914 
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spotted coach hound, the dalmatian, that used to trot behind those 
vehicles that were “class}^” enough to be called equipages It has 
become almost extinct since gasoline superseded oats as a motive power 
Benedict stumbled on the fact that unlike every other sort of dog, pedi- 
greed or mongrel, that any one has examined, the dalmatian excretes 
large amounts of uric acid, but also much more allantoin than does 
man The latter fact indicates that it is not entirely devoid of uricolytic 
power, and the liver of one dalmatian that I studied showed the piesence 
of uncase 

Breeding of dalmatians with other dogs has produced hybrids which 
Onslow found to show a segregation of the character involving the 
power to destroy uric acid from the character involving lack of this 
property In the first hybrid generation, the excretion of uric acid was 
low and that of allantoin high, as in normal dogs, but m the second 
h}brid generation one of five dogs excreted much uric acid, as does its 
dalmatian grandparent Evidently, then, this reduced ability of the 
dalmatian coach hound to oxidize uric acid is a recessive character 
Perhaps this may be looked on as a biochemical illustration of a genetic 
mutation 

This story of the stepwise development of the enzymes of purine 
metabolism fits well with the hypothesis that ontogenetic evolution may 
depend on a series of enzymes within the cells which become active in 
fixed succession and thus determine the morphologic and physiologic 
pioperties gradually manifested in the development-® This and related 
lines of thought have become the basis of systematic investigations, 
especially by Goldschmidt,^^ and von Euler and his associates,^^ who 
report that they have shown the dependence of certain mendehan mani- 
festations of heredity in barley on the distribution of enzymes m the 
chromosomes 

HEMOGLOBIN CRYSTALS AS EVIDENCE OF EVOLUTIONARY 

RELATIONSHIP 

It is apparent that the contributions of biochemistry to the story 
of evolution are waiting on more knowledge and better methods, for 
one finds that the most suggestive items have been provided by the 

18 Wells, H Gideon The Purine Metabolism of the Dalmatian Coach Hound, 
J Biol Chem 35 221, 1918 

19 Onslow Biochem J 17 334 and 564, 1923 

20 Beijerinck Proc koninkl Akad Wetenschappen, Amsterdam 19 1275, 
1917 

21 Goldschmidt, R Quart Rev Biol 3 307, 1928 Gujer Science 71 169, 
1930 

22 Von Euler, H , Hellstrom, H , and Runehjelm, D Ztschr f physiol 
Chem 182 205, 1929, 185 74, 1929 
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use of the most delicate methods foi difteientiation of proteins— 
crystallography and immunology Unfortunately for biochemistiy, the 
ciystallization of proteins is difficult, and with most of them impossible 
The studies of Reichert and Blown on pioteins that do crystallize, the 
hemoglobins, show nhat can be done by the exact methods of crystallog- 
laphy These disclose that even with such a substance as henuiglobm, 
which, having a common function in all species, might be expected to 
be much the same in all species, lecognizable difteiences do occui 
Although the constant lecuiience of ceitain angles m the hemoglobins 
of various species, even when the species aie widely separated and the 
crystals belong to vaiious ci>stal systems, indicates a common structure 
of the hemoglobin molecules, whatever then souice, nevertheless con- 
stant differences are present wdiich distinguish one species fiom anothei 
For example, Reicheit-‘ said 

When orders, families, genera or species are well separated the hemoglobins 
are correspondingly markedly differentiated For instance, so different are the 
hemoglobins of Aves, Mat mpiaha, Ungulata and Rodcntia that there would be no 
more likelihood of confounding the hemoglobins than there w'ould be of mistaking 
the animals themselves Even w’here there is much less zoological separation, as m 
the case of the genera of a gnen familj', but wdiere there is w'ell-marked zoological 
distinction, the hemoglobins are so different as to permit readily of positive diag- 
nosis When, however, the relationships are close the hemoglobins are corre- 
spondingly close, so that m instances of an alliance such as m Cams, Vnlpcs and 
Utocyou, which genera years ago w'ere included m one genus (and doubtless coi- 
rectly) the hemoglobins are very much alike, and m these cases they may exhibit 
closer resemblances than may be found in general in specimens obtained from w ell- 
separated species of a genus 

So distinctive zoologically are these modified forms of hemoglobins that W'C 
had no difficulty in recognizing that the common wdnte rat is the albino of Mns 
noivegxcits (Mns nojveqxcn albtis Hatai) and not of Miis ,offus, as almost uni- 
versally stated, and that Urisidae are related to Phocidae (as suggested by Mivart 
thirty years ago), but not to Canidae, as stated m modern works on zoology 
Moreover, w^e were quick to detect errors in labeling, as, for instance, when a 
specimen marked as coming from a species of Papio w'as found to belong to one 
of the Fehdae Generic forms of hemoglobin wffien obtained from w^ell-separated 
genera are, in fact, so different in their molecular structures that w hen any two are 
together in solution they do not fuse to form a single kind of hemoglobin or a 
homogeneous solution, but continue as discrete disunited particles, so that when 
crystallization occurs each crystallizes independently of the other and wnthout 
modification other than that which is dependent upon such incidental conditions as 
are to be taken into account ordinarily during crystallization Thus, the hemo- 
globin of the dog crystallizes in rhombic prisms wduch ha\e a diamond-shaped 
cross-section , that of the guinea-pig in tetrahedra , that of the squirrel m hexagonal 
plates, and that of the rat in elongated six-sided plates When any tw'o of these 

23 Reichert, E T , and Brown, A P The Crystallography of Hemoglobins, 
Publication 116, Carnegie Institution of Washington, D C, 1909 

24 Reichert Science 40 649, 1914 
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hemoglobins are together in solution and crj'stallization occurs, each appears in its 
own form Such phenomena indicate that the structures of the hemoglobin mole- 
cules are quite different , in fact, more differentiated than the molecules of members 
of an isomorphous group of simple carbonates, such as the carbonates of calcium 
and magnesium which when in separate solutions crystallize m rhombohedrons 
whose corresponding angles differ 2° IS', but which when m molecular union, as 
in the mineral dolomite, crystallize as a single substance which has an intermediate 
angle 

Upon the basis of our data it is not going too far to assume that it has been 
satisfactoril}" demonstrated theoretically, mferentiallj'^ and experimentally that at 
least this one substance (hemoglobin) may exist in an inconceivable number of 
stereoisomenc forms, each form being peculiar to at least genus and species and 
so decidedly differentiated as to render the hemoglobin crystal test more sensitive 
m the recognition of animals and animal relationships than the zooprecipitin test 

Subsequent to the lesearch referred to, investigations have been 
pursued in the study of hemoglobins from vaiious additional sources, 
especially from representatives of Piimates, with the result in the 
latter case of finding indubitable evidence of an ancestral alliance of 
man and the manlike apes 

Such studies as those of Reichert and Brown aie valuable as afford- 
ing a new and exceedingly delicate means of establishing differences 
and 1 elationships between various hemoglobin-possessing forms, and 
somewhat similai methods serve to differentiate between starches 
The results so fai obtained have largel) served to establish the fact 
that the classifications that have been set up in the plant and animal 
kingdoms on the basis of morphology are well justified by these chemi- 
cal studies It IS probable that these methods may serve to settle dis- 
puted points of relationship, as m the case of the albino rat, and perhaps 
will lead to some readjustment of existing classifications But on the 
whole one must admire the accuracy wuth which the morphologists have 
done their s3'stematization, and marvel at the fact that morphologic 
differentiation corresponds with, and presumablj depends on, chemical 
differences Of course there are found discrepancies between the struc- 
tural and the chemical relationships As Newsman said 

For that matter there is no parallelism between classifications based on teeth 
and that based on feet, or between am two other unconnected sj stems No two 
systems of an organism exactly keep pace in eyolution One may remain relatively 
consen^ative, while another undergoes pronounced specialization Of all systehis 
the blood seems to be the most conservative and to have retained longest its 
ancestral condition It is on this account that blood tests so often reveal relation- 
ships that can scarceb be revealed in an}-^ other waj’^ 

25 Carnegie Institution of Washington, D C, publication 173, rev. Am J 
Botany 3 91, 1916 

26 Newman, H H The Gist of Evolution, New York, The Macmillan Com- 
panv, 1926 
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Of even widei applicability, since they require no ci ystallization oi 
othei physical constants, are the methods of immunology, which itself 
constitutes one of the most impoitant of the blanches of biochemistry “ 
The serologic leactions aie essentially delicate methods for differentia- 
tion of pioteins (either alone or as the complexes existing m proto- 
plasm), and since the evolution of different species is essentially the 
evolution of diffeient combinations of amino-acids to foim the proteins 
characteristic of each species, and the carbohydrate and fatty com- 
pounds that help them to make up cells, evidently the serologic reactions 
afford a means for the analysis of the evolutionary relationship of 
species 

This opportunity was recognized in the earliest days of immunology 
by that pioneer in the study of the precipitin reaction, George H F 
Nuttall of Cambridge Universit}^ The piecipitins were first studied 
in 1897 by Kraus, and in 1904 Nuttall published his monograph in 
which he recorded 16,000 precipitin tests made with the blood of a 
vast range of animal species This pioneer work of Nuttall’s blazed 
a broad trail which, for some unknown reason, has been little followed 
Since that time methods have been improved, so that much more cleai 
distinctions and moie quantitative results are obtainable, yet few appli- 
cations of these methods have been made to pioblems of zoological and 
.-botanic differential classifications 

In general, the results obtained by Nuttall were in accordance with 
the statement made previously, that the existing morphologic classifica- 
tion corresponds well with the chemical diffei entiation For example, 
antiseium for the blood of domestic cats gave the stiongest reaction 
with the blood of cats, weak reactions with other carnivora, and none 
at all with the blood of primates, ungulates and marsupials Antidog 
serum gave a strongei reaction with the blood of jackals than with 
blood from less closely related carnivora Antipig serum gave no sig- 
nificant reactions with the blood of many other mammals, including 
whale blood, despite the tradition of some lelationslup between these 
two dissimilar mammals Antillama serum showed the relationship of 
this animal to the camels Antimarsupial serum established the rela- 
tionship of several members of this group, and the lack of relationship 
to other mammals Antiserum for the blood of fowls and ostriches 
showed a general relationship of the serum of many kinds of birds, a 
slight relation to reptiles and almost complete distinction from the mam- 

27 Wells, H Gideon Immunology as a Branch of Chemistry, New York, 

Columbia University Press, 1927 ’ 

28 Nuttall, G H F Blood Immunity and Blood Relationships, London, 
Cambridge University Press, 1904 
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mals So too, antiserums foi blood and egg proteins showed stiong 
relationships between turtles, alligators and crocodiles, and a slight but 
distinct relationship of these reptiles with the birds, coiioborating the 
paleontologic evidence of the origin of the birds from the reptiles Anti- 
serum for lobster blood leacted onl}' with the blood from decapods 
An interesting result was obtained b> Giahani-Smith with antiserums 
for Cuistacea and foi the king-crab, Lvnulus, for it was found that 
the hmulus, famous as a “living fossil” because it has come down almost 
unchanged for so long a geologic history, is not related to the crab at 
all, but to the spideis a conclusion that had also been ad\anred on 
anatomic grounds 

This work was done by i elatn ely ci ude methods that did not permit 
the establishment of the minor degrees of lelationship and distinction 
that are possible by methods now available, and there is no doubt that 
much more valuable evidence is to be obtained b} an} one wdio again 
ventures into the field wath lefined methods Foi example, several 
investigators have found that immunologic compaiisons of the blood 
of rats and that of mice show's them to be much less close!} related 
than their general similaiity of appearance and habits w'ould indicate-® 
And Kritchevsky has adduced by the method of complement fixation 
some evidence that the embr}onic frog in the tailed tadpole state is 
intermediate between the frog and the tailed amphibian Tnton< which 
ma} be looked on as a precursor of tailless amphibians 

The limited studies of quantitative lelations w'lth the precipitin leac- 
tion by Boyden,®^ as far as they w'ent, in general confirm Nuttall’s 
observations, and Bo}den s conclusion is that “the degree of reaction 
between an antiserum and vaiious animal bloods has in general paral- 
leled the relationship betw'een those animals Thus neaily always the 
reaction of a given antiserum is gi eater w'lth animaF belonging to 
the same order than w'lth members of other oideis ” He emphasized the 
desirabilit}' of applying immunologic methods to the zoologist’s problems 
m respect to the relationship of the animals now in dispute 

It must be admitted that the results of plnlogenic studies as ret 
obtained by means of simple immunologic tests do not contradict the 
conclusion of Erhardt®® that, although useful foi such studies seio- 
logic methods are less valuable than the anatomic comparisons But 
the possibilities of such investigations have been enhanced by recent 
investigations on specificit} especially those of Landsteiner w'hich have 

29 Steffenhagen and Schoenburg Ztschr f Immunitatsforsch u exper 
T1 erap 8 563, 1911 

30 Kritchevsky Centralbl f Bakteriol 72 81, 1914 

31 Boyden Biol Bull 50 73, 1926 

32 Erhardt Ztschr f Immunitatsforsch u exper Therap 60 156, 1929 
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brought out the fact that animals possess two soits of specific sub- 
stances, simple proteins and complex antigens, the latter of winch are 
proteins combined with othei substances, especially hpoids Landsteiner 
said 

Aside iron! the chemical study of antigens it was noticed that the specificity 
of the serologic reaction of blood cells obeys other rules than does the species 
specificity of proteins as shown by precipitin reactions This led to the conclusion 
that there exists a two-fold system of species specificit> in animals In the case 
of the proteins, the serological and chemical properties in general parallel closely 
♦he zoological relationship and the changes are gradual (Nuttall, Reichert, and 
Brown) Thus one could roughlj construct the zoological tree merely on the basis 
of precipitin reactions The specificity of cells is characterized on the contrary 
by the occurrence of so-called hcterogenetic reactions which disclose the existence 
ot similar structures in unrelated species and at a glance would indicate a mosaic 
structure 

A second distinguishing feature is the fact that allied species as a rule can 
be difterentiated by hemagglutinins but not by precipitms This is hardly caused 
b\ the unequal sensitivitv of the twm methods onK, because wuth erythrocytes the 
said differences are considerable in comparison with those exhibited by distant 
species 

That individual protein differences occur has been assumed also on the basis 
of purely chemical investigations Meyer and Treudtel found differences in the 
flocculabihty and the isoelectric point of casein prepared from the milk of various 
w’omen The existence of more than one form of hemoglobin in the blood of 
one species was reported by Kustcr and by Anson, Barcroft, MirsW and Ouinuma 
According to the claims of Falkenhausen and Fuchs, racial differences in proteins 
can be detected b} the action of digestive serum ferments It wnll be of importance 
to repeat and extend these studies and to ascertain wdiether the findings bespeak 
constitutional and hereditary variations of proteins among individuals, analogous 
to those w'hich have been found to exist in the complex cell antigens or their 
haptens If the answer is in the affirmative one should rather expect to obtain 
parallel results by serological reactions 

Since species are characterized not only by morphological attributes but bj their 
specific biochemical constitution as w'ell, it seems evident that the somatic and 
functional development of the organic world w'as paralleled by a biochemical evo- 
lution of the proteins and haptens One must assume that the tw'o lines of events 
are linked in some wai although no explanation has been offered as to how such 
a correlation might be brought about In this regard it is essential to know 
whether the small initial steps in evolution are coupled with changes m the pro- 
teins If so, individual and racial protein differences, perhaps too small to be 
detected by the methods available, ought to be a matter of regulai occurrence 
In the opposite case it is conceivable that the transformation of proteins came 
about discontinuously, contingent upon the occurrence of numerous changes or 
modifications of a special kind in the germinal constitution, perhaps in connection 
with hapten variations It is too hazardous, attractive as it should be, to speculate 
turther along these lines Yet to perceive the problem may not be superfluous 
and may lead to experimental investigation 


33 Landsteiner J Immunol 15 589, 1928 
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So far the chief remvestigation of Nuttall’s pioneering contribution 
has been of the relationship of the primates, because of the burning 
interest in this subject A considerable part of Nuttall’s work was with 
primate blood Testing antihuman serums (which were so strong 
that they were not very specific, giving slight reactions in 14 of 97 
carnivora and 11 of 40 ungulata), he obtained lesults in testing with 
the blood of 97 different primates as shown in table 2 

From this it is seen that the blood of the chimpanzee and that of the 
orang-utan reacts fully as well with antihuman serum as does human 
blood itself, m contrast with the bloods of lower primates,®^ which gave 
much less marked reactions With a weaker and therefore more specific 
antihuman serum, no leactions were obtained with the blood of the 
lower monkeys An antichimpanzee serum gave strong reactions with 
the blood of man, chimpanzee and orang-utan, but not with that of the 
lower primates 


Table 2 — Results of Testing Blood of Primates with Antihuman Serums 




Degree of Eeaction 

Samples 

Species 

^Slight 

Medium 

Strong 

34 

Human (4 races) 

3 

7 

24 

8 

Higher apes — Simiidae (3 species) 

0 

0 

8 

36 

Old World raonke>s — Cercomthecidae (26 species) 

26 

3 

4 

13 

New World monke>s — Cebidae (9 species) 

5 

3 

0 

4 

Marmosets — HapaUdae (3 species) 

I 

0 

0 

2 

Lemurs — Lemuridae (2 species) 

0 

0 

0 


34 A few prcMous observations on crossed immunologic reactions between 
human blood and blood of low^er primates had been reported b)"- Wassermann, 
Grunbaum, Biondi and Ewing Grunbaum alone compared human, chimpanzee, 
orang-utan and gorilla and reported that it seemed impossible to differentiate 
between the bloods from these four species Friedenthal in 1905 also found it 
impossible to distinguish betw'een the same four species by the precipitin reaction 
In 1907, Bruck reported that according to complement fixation tests antiserum 
for orang-utan blood showed about the same relation to human blood as to 
Macacus blood, but was closer to gibbon (Hylobates) blood Furthermore, he 
reported finding quantitative differences between the bloods of Europeans, Malajs, 
Arabians and Chinese (Berl khn Wchnschr 44 793, 1907 , Arb a d k Gsndht- 
samte 37 618, 1907) 

35 The quantitative comparisons made with the bloods of primates and their 
antiserums by Nuttall and Strangeways are not of value because of unsatisfactorv 
methods Hektoen (The Precipitin Test for Blood, J A M A 70 1273 [Ma\ 4] 
1918) reported a series of precipitin tests with an antihuman serum which gave a 
reaction with human blood in a dilution of 1 5,000, and w'lth the blood of Macacus 
rhesus in a dilution of 1 100, whereas a large senes of other mammalian bloods 
reacted only at 1 10 Also, he found that Rhesus hemoglobin alone of numerous 
mammalian hemoglobins examined (not including hemoglobins of primates higher 
than Rhesus) gave strong precipitin reactions wnth antiserum for human hemo- 
globin (Hektoen and Schulhof J Infect Dis 31 32, 1922 33 224, 1923) 
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In conclusion, Nuttall said “if we accept the degree of blood reac- 
tions as an index of the degiee of blood relationship within the aiithro- 
poidae, then we find that the old world apes are more closely allied to 
man than are the new world apes, and this is exactly m accordance with 
the opinion expressed by Dai win ” 

This IS also m agreement with Reicheit’s obseivations on the hemo- 
globins, concerning which, with his permission, I quote fiom a letter 
lecently leceived from him* 

You will note m the Hemoglobin Memoir that very little attention uas given 
to the hemoglobins of the human being and other members of the Primates This 
scanty reference was due to the fact that I was preparing an elaborate memoir 
on the hemoglobins of the Primates, in which I had planned to go very fully into 
the study of the human hemoglobins, making especiallj exhaustive studies of the 
2 d^ffeiciU fotms of hemoglobin normally present m the human blood Such 
duality was found in certain other bloods, verj' striking and beautifully exhibited 
in the blood of the Itoise I had done sufficient work to convince me that the 
hemoglobins of each genus examined were readily distinguishable from those of 
other genera, and that there were very positive lines of demarcation between the 
hemoglobins of lemurs, monkeys, baboons, apes, etc , and, moreover, that the 
hemoglobins of the anthropoid apes were strikingly closer to those of man than 
in the case of the hemoglobins of the other groups I never published any results 
because I was unable for various reasons to bring my investigations to a satis- 
factory stage of completion 

The chief recent work in this field is leported in three papers bj 
Landstemer and Millei Having observed that antierythi ocyte reac- 
tions with immune seiums serve to difteientiate readily between species 
so closely related that their blood serums aie not distinguishable by the 
piecipitin reaction, they investigated the bloods of piimates by means 
of immune antiseiums, which agglutinate erythiocytes By this means 
It was possible to show that while there is a close relation between the 
bloods of man, chimpanzee and oiang-utan (goiilla blood was not 
tested), nevertheless by pioper technic (satuiation method) it was pos- 
sible to distinguish between them, although this method did not serve 
to distinguish between the blood of white persons and that of negroes 
These experiments also indicated that the difieience between the blood 
of man and that of the chimpanzee or the oiang-utan is less than between 
either of them and the lower monkeys Furtheinioie, the blood of the 
anthropoids is not much if any moie similar to that of the lower mon- 
keys than IS the blood of man to that of the lowei monkeys They stated 
that “this conclusion is in agreement with the accepted view of zoologists 
that man has not evolved directly from any of the existing primates, 
as was formerly supposed, but that the Cataiihina (Old World mon- 

36 Landstemer, K, and Miller, C P , Jr Serological Studies on the Blood 
of the Primates, J Exper Med 42 841, 853 and 863, 1925 
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keys), anthropoids and man have all sprung from a common ‘■tock ” 
They supported the view that the piesent anthropoid apes, closely related 
to man as the} aie, do not represent dnect intermediates between 
monkeys and man 

How much alike the bloods of man and ape leally are, is strikingly 
shonn by the observation that there is as much or more difference 
between the blood of hoise and that of donkey in respect to immunologic 
behavior, as between the blood of man and that of chimpanzee and horse 
and donkey are so closel)’ related that they can breed with one another, 
e\en though the product of their mating is but the lowly, infertile mule, 
“without piide of ancestry oi hope of posterity” 

Landstemei and Miller also studied anthropoid blood m respect to 
the occurrence of blood groups, which have been shoivn to vary among 
the different human laces, as indicated by their agglutinating effects 
on one anothei It ^\as found that the bloods of anthiopoid apes con- 
tain groups identical with those of human blood Of seventeen chim- 
panzees, three had blood of gioup 1, fourteen, of group 2, three, of 
group 3, and one, of group 4 On the other hand, the occuiience of 
red cell agglutinogens of the human type seems to be limited to man 
and the anthropoids, being differentiated from the agglutinating factors 
present m the blood cells of lowei monkeys and other mammals Land- 
steiner and iMillei discussed the significance of then observations as 
follows 

The presence of the blood group factors m the apes has evidently a bearing 
on the question of the significance and origin of the blood groups in man The 
literature on the subject contains two chief hypotheses, one that the blood groups 
were present in the different races of primitive man, the other that thev arose 
as relatively recent mutations If our findings in the anthropoids are taken into 
consideration, the simplest assumption seems to be that the isoagglutinable factors 
existed before man and the anthropoids yvere differentiated from their common 
ancestor If this assumption is not made, one is forced to the conclusion that 
identical mutations occurred in the ey'olutionary lines yyhich dey'^eloped into the 
gibbon, oraiig, chimpanzee, and man at some later time 

Paleontological studies haye led to the generallj accepted conclusion that the 
existing species of man is only one of a number of human species, the rest of 
which hay'e become extinct, as for instance the Neanderthal man If the group 
1 actors had evoK^ed before the human stage had been reached tlie}’^ must have been 
present in these y'arious fossil human species Either the groups yvere distributed 
among them in a manner comparable yvith the distribution in man of the present 
daj or else in such wise that each species contained only a part of them 

In contemplating the latter case the question presents itself whether or not 
the crossing of human tjpes more or less pure as regards the groups may have 
resulted m the puzzling existence m man of a feyv sharply defined serological 
qualities and m their distribution In this respect the findings in anthropoid apes 
are of interest In chimpanzees only the isoagglutinogen A (of Group II cells) 
y\as encountered Although the number of individuals examined is not large, and 
more extensne studies are needed, it is probable that the factor A is either char- 
acteristic for these animals or is predominant, and is present in a higher proportion 
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than in any known race of man A parallel case, which can be cited, is that of 
the North American Indians whose bloods are almost entirely of Groups I and II 

According to Semzerva and Terechowa/' the human fetus does not 
possess these specific group antigens until aftei the sixth month of 
gestation, an observation which fits well with the evidence of “com- 
parative immunology” that these charactei istic human and anthiopoid 
antigens are absent from the lower monkeys — another illustiation of 
the recapitulation of phytogeny by oiitogeii} That the biochemical 
structure that makes up the immunologic pattei n develops during struc- 
tural development is also indicated by the observation of Kritchewsky 
that heterogeneous antigen foi sheep eiythioc}tes (Foissmaii antigen), 
which IS abundant in the blood and tissues of adult fowls, does not 
appear in the developing egg until aftei the fourth day of incubation 

It is unfortunate that one cannot study the immunologic relation- 
ships of fossil foims that are supposed to be ancestors of existing 
creatures The only instance m which this has been possible has been 
reported by Friedeiithal,^'’ who found that the blood of a Sibeiian 
mammoth which had been preserved m the natuial cold stoiage plant 
of arctic ice for peihaps 25,000 }ears gave immunologic reactions 
establishing its close relationship with modern elephants Immunologic 
tests with extracts of the dried blood and tissues of Egj^ptian mummies 
have shown that such extiacts give immunologic reactions with anti- 
serum for modem human blood and sensitize animals to human pro- 
teins This indicates merely that the propel ties that detei mine 
specificity can lesist desiccation for from 2,000 to 5,000 years, and that 
no marked change m human proteins has taken place m that relatively 
short period of time 

It would be extiemely interesting, if it could possibly be done, to 
study the immunologic leactions of extracts from insects found in 
amber, for Wheeler has found that ants preserved in amber believed 
to be millions of yeais old belong to geneia of ants existing at the 
present time So much did those ancient ants resemble the moderns 
that with them in the amber have been found the plant lice that they 
tended just as certain ants do now, and even similar parasites Such 
persistence of forms without change supports Hoodie’s conclusion 
that a disease found m the jawbone of a fossil rhnioceios was essen- 
tially the same as the actmomj-cotic lumpy jaw of piesent-day cattle 

37 Semzerva and Terechowa Klin Wchnschr 8 206, 1929 

38 Kritchewsky J Infect Dis 32 192, 1923 

39 Fnedenthal Deutsche med Wchnschr 30 901, 1904 

40 Uhlenhuth Ztschr f Immunitatsforsch u exper Therap 4 761, 1910 

41 Moodie, R L Paleopatholog}^ Urbana, III, University of Illinois Press, 
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It IS probable that othei and bettei opportunities may be found for 
studying evolutionary problems by immunologic methods if they are 
sought for For example, immunologic study of forms of life that 
have persisted practically unchanged foi vast periods, such as the horse- 
shoe crab, the pearly nautilus and some of the mollusks, and of the 
related forms that have apparently been deiived from these ‘living 
fossils” or their lelatives, might give extremely interesting information 

EVIDENCE EROM IMMUNOLOGIC RELATIONSHIPS 
or VEGETABLE PROTEINS 

The vegetable kingdom ma}' well ofter possibilities that have so far 
been untouched General observations on the immunologic behavioi of 
plant proteins and crude extracts of plant tissues have shown that 
they behave like animal materials in i espect to specificity, i e , the 
strongest reactions are obtained with the same materials as are used 
m immunizing or sensitizing, weakei reactions are obtained ivith 
mateiials from closely i elated species and no leactions with mateiials 
from dissimilar species This depends on the frequent presence of 
chemically similar antigens m closely related species,"*- and their infre- 
quency m unrelated species The most extensive study by immunologic 
methods of the lelationship of plants has been made by Mez and 
Ziegenspeck,^* who have woiked out in this way a scheme of botanical 
classification, which, as with animal mateiial, shows that morphologic 
and biochemical (immunologic) classifications agree closely and there- 
fore, presumabty, rest on a common basis This basis presumably is 
that variations in anatomic structure are associated with or dependent 
on differences in chemical composition 

Lewis and I "*■* have had the opportunity to cooperate with Professor 
Gortner of the University of Minnesota in a study of the immunologic 
relations of certain alcohol-soluble proteins from cereal grains, with 
results that suggest further possibilities in respect to the use of immuno- 
logic methods in the study of evolutionary history 

Pioteins soluble in lelativety stiong alcohol (from 70 to 80 per cent), 
called prolamines because rich in prolmes, are not common, being found 
chiefl}^ in the cereal grams, gliadin of wheat and zem of corn being 
perhaps the best known A number of others have been isolated and 
studied by Gortner and Hoffman They were obtained from wheat, 
durum emmer, einkorn, oats, barley, spelt, corn, kafir, teosinte and 
sorghum seeds The chemical properties, as known from such data as 

42 Wells and Osborne J Immunol 19 183, 1916 

43 Mez and Ziegenspeck Botan Arch 13 483, 1926, resume by Mez, Leo- 
poldina 2 132, 1926 

44 Lewis, Julian and Wells, H Gideon J Biol Chem 66 37, 1925 
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are contained in the literatuie and those obtained by Gortner and Hoff- 
man, indicate that these proteins may be divided into a “wheat group,” 
which includes the proteins isolated from the genus Tniicwn, and a 
“corn group,” including those isolated from maize, teosmte, kafir and 
sorghum 

The genetic behavior and nucleai stiucture of these cereals have been 
extensively studied by plant breeders, especially with the wheat group, 
and these studies seem to reveal interesting evolutionary relationships 
It has been shown that emkorn, apparently the ancestor of modern 
wheat, is characterized by having seven chiomosomes, that emmei and 
durum, piesumably intermediate stages, have fouiteen chromosomes, 
and that wheat and spelt have twenty-one chiomosomes, as if their 
e^olutlon had been accomplished by polymerization The fertility? or 
total or partial sterility of interspecies is said to be in accoi dance with 
these chromosome numbers In the “corn gioup,” it has been found 
that teosmte will hybridize with ordinal y corn, indicating a genetic 
relationship 

Our immunologic results agree perfectly with the conclusions drawn 
from the chemical data of Goitner and Hoffman, who found that the 
chemical properties of these alcohol-soluble proteins indicate the exis- 
tence of a “wheat group” and a “com group of prolamines, the mem- 
bers of each group being chemically similar to each other Our results 
also sho^Aed that these alcohol-soluble pioteins from cereal grains fall 
into these two classes Gliadin from wheat and rye and the prolamines 
from durum, emkorn, emmer and spelt, of the genus Tnticmn, seem to 
be closely related, apparently identical, according to all our tests The 
alcohol-soluble proteins from common maize, from kafir corn and from 
teosmte were found to be closely related to one another, but not to the 
alcohol-soluble proteins of the group TuUcudi 

Accepting the morphologic evidence that modern wheat with its 
twenty-one chromosomes has developed from the simple emkorn with 
seven chromosomes, perhaps through a stage in which there w?ere four- 
teen chromosomes, as illustiated by durum and emmer, one finds that 
through these evolutionary stages one of the most abundant and charac- 
teristic proteins of the seeds has retained a constant chemical compo- 
sition 

EFFECTS OF CHEMICALS IN ALTERING DEVELOPMENT 

The knowledge of immunologic processes, as well as the application 
of immunologic methods, also have made some, and probably will in 

45 Such mutation by polymerization has been observed in other species of 
plants Thus de Vries observed that a primrose with fourteen chromosomes pro- 
duced hvo robust mutants with twenty-one and twenty-eight chromosomes, respec- 
tnely 
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the future make more, contributions to the study of the processes of 
evolution One thing the}' have done is to provide strong evidence 
that the strict Weismannian conception of the eternal contmuit} sanctity 
and inA'iolabiht} of the germ plasm is untenable, and that more is to 
be said for at least a modified form of Lamaick’s doctime of inheritance 
of acquired characteis than a previous generation of biologists vas 
V filing to admit Adami,'**’ in his wartime Croonian lectuies, delneied 
in 1917, brought forward vaiious illustrations familiar to medical men 
of the transformation of an acquired cellular character into a permanent 
one transmissible to subsequent generations of cells One of these is the 
striking and familial example of the behavior of cells transformed in 
character, i e , metaplasia As ever} sophomore medical student is 
supposed to knov, undei the influence of chronic lepeated injur}, 
secreting columnar epithelium ma} resign its secretor} chaiacter to take 
up a protective structure and tunction m the form of stratified, hornified 
epithelium If the continued mjur} leads to the de\eIopment of a 
cancer m this tissue, tins cancer consists of stratified epithelium with 
abundant keratin, exactl} like a cancer deiived fiom the stratified epi- 
thelium of the skin or mouth Here a recently acquired change of 
character and chemical composition of adult cells is perpetuated m their 
offspring which, befoie the death of their victim produce mnumeiable 
generations of descendants all carrying this artificially impressed 
character 

Adami also pointed out the persistence of tiansmission of acquired 
characters m bacteria For example it takes da} s and sometimes weeks 
before bacteria take on the actn'e dissociation of a foieign sugar, 
glucoside, alcohol oi fat but once this powei is acquired it is apt 
equally to be retained for generations m the absence of that particular 
fermentescible substance 

The immunit}' to infectious diseases seems to lepresent a similar 
ability of cells to transmit an acquired character to an indefinite number 
of subsequent generations of somatic cells For example, a child 
acquires immunit} to smallpox measles oi u hooping cough and 
seventy years later the tissues of that mdiMdual the descendants of 
the cells that acquired whatever piopeity it is that confers this resistance, 
still exhibit the same immunologic capacity Here is an acquired prop- 
ert} that is transmitted mdefiintel} m the multiplying somatic cells 

Now if the tissue cells can have reproducible qualities impressed on 
them by environmental conditions how can the germ cells m the same 
bod}, nourished by the same blood can} mg the same influences, escape 
being influenced ^ The germ cells have to be formed from tlae materials 

46 Adami, J G Medical Contributions to the Stud\ of Evolution London, 
Ducku’orth &. Compam, 1918 
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brought by the blood, and at least in the case of the male germ cells 
new formation is going on throughout life It has been estimated that 
in the course of a reasonably actne sexual life a man produces about 
from 300 to 500 billion spermatozoa, each one of which carries just as 
much power to determine the chai actei istics of the offspring as any one 
of the 400 or so ova that mature in the life time of a woman And there 
IS plent} of evidence that the spermatozoa, as well as the ova, may 
be so altered that acquired properties become inheritable For example, 
there are the classic experiments of Stockard showing that the scant}', 
runt} offspring of alcoholized guinea-pigs when bred together produce 
in subsequent generations offspring with defective eyes, an observation 
in keeping with the generally recognized tendenc} for the existence 
of defects in the descendants of alcoholic human progenitors And 
corroborating these are the observations of Arhtt that the descendants 
of heavily alcoholized rats produce offspring of low mentality Undoubt- 
edly, these results depend on the fact that alcohol is a poison which, 
like lead, attacks strongly the testicles, for notoriously the testicles of 
human alcoholics show profound atrophy and loss of speimatogenesis, 
and m Arhtt’s rats the testicles show'ed atrophy in direct proportion 
to the degree to winch the rats had taken alcohol Furthermore, there 
is the evidence that injury to the germ cells by x-rays and radium leads 
to transmissible defects in the progeny, Bagg and Little having bred 
mice thus affected wuth defects of the eyes and the feet through ten 
generations and obtained families ivith as high as 100 per cent defectives 
The abnoimalities w^ere truly inherited, behaving as mendelian recessive 
characters 

In fruit flies {Di osoplnla) , studies of the effects of x-rays have 
been particiilaily instructive, because in these cieatures it is possible to 
observe the changes produced in the chromosomes winch lead to the 
production of abnormal progeny Mavor’s '■= experiments show^ that 
of all parts of the cell the hereditary mateiial responds most easily 
to the effects of x-ray treatment, for exceptional flies that develop from 
eggs treated with x-ia}s are normal except in respect to their hereditary 
behavior They prove that an external agent can “modify the mechanism 
of inheritance in such a way that a peimanent effect is produced which 

47 Stockard Am Naturalist 47 641, 1913, 50 65 and 144, 1916, J Exper 
Zoo! 26 119, 1918, Tr Am Philosoph Soc 62 311, 1923 

IS -Arlitt, Ada H The Effect of Alcohol on the Intelligent Behavior of 
the White Rat and Its Progeny, Psj-chol Monog 1919, vol 26, no 4, 

49 Arhtt and Wells J Exper Med 26 769, 1919 

50 Bagg and Little Am J Roentgenol 10 975, 1923, Am J Anat 33 119 

1924 ’ 

51 Muller Science 66 84, 1927 

52 Mavor Am J Roentgenol 10 968, 1923 
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IS transmitted through successive geneiatioiis” and which depends on 
the production in the treated eggs of an inegular distiibution of the 
chromosomes because of changes either in the chromosomes themselves 
or the protoplasm surrounding them These changes in hereditary 
qualities may occur without alterations m the vitality of the cells and 
their progeny The fact that it has already been found that x-rays can 
produce mutation of genes and reorganization of chromosomes not only 
in fruit flies, but also m wasps, barley and tobacco raises the question 
whether all the mutations that have led to the vast variety of living 
things may not have been due to rays of short wave length and high 
speed particles of corresponding energy content Muller suggested 
“if so, biological evolution has been made possible only by the stray 
radiation present in natuie — the beta and the gamma rajs and the cosmic 
lajs ” The developments so far made in this intriguing field open up 
v^ast possibilities to the imagination 

IMMUNOLOGIC MODIFICATION OF DEVELOPMENT 

Highly suggestive studies hav'^e been made on the possibilit}’" of 
another method for modi fv mg heieditanly transmitted acquired charac- 
ters, by Guyer and Smith,^'* who have used the technic of immunologj 
in their inv’-estigations They prepared antibodies for rabbit crystalline 
lens substance by immunizing fowls with pulped rabbit lenses The 
antiserum was injected into rabbits at an early stage of gestation, at 
a time when the antibodies might possibly influence the developing 
lens elements of the fetal eves Although the mothers that received 
the injections suffered from no visible effects on their ocular tissues, 
it was found that occasionally some of their offspring had defective 
eyes What is of moie significance, if these offspring were bred with 
one another, larger and larger proportions of rabbits vvuth defective 
eyes were produced m subsequent litters The lesions consisted of 
opacities of the lenses, coloboma, microphthalmia, detachment of the 
retina, abnormal intra-oculai pressure and various abnormalities in 
the shape of the lenses and of the eyeballs 

Genetically, the defects of the eje behaved aftei the manner of a 
mendelian recessive character, although no pure defectiv^e-eyed strains 
that did not produce some appaiently normal offspiing had been pro- 
duced m the first nine generations Howev^er with the later generations 
of inbred defectives, higher and higher proportions of offspring with 
abnormal eyes were being obtained Controls with animals receiving 
other sorts of antibodies indicate that this phenomenon truly depends 
on the injury to elements of the dev’^eloping lens by specific antibodies 
for lens substance 


53 Muller Proc Nat Acad Sc 14 714, 1928 

54 Guyer and Smith J Exper Zool 31 171 1920 , 38 449, 1924 
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0£ particulai significance foi the whole vital problem of how^ 
inheritable vaiiations aiise from which, by iiatuial selection or other- 
wise, new forms of life appear on the earth aie later observations by 
Guyer and Smith They took advantage of the fact, repeatedly demon- 
strated by immunologists,'^^ that the antigenic proteins of the lens are 
in large part the same m different species, and not so specific for each 
species as are the blood pioteins, so that animals can develop antibodies 
even for their own lenses Rabbit lens substance w^as set fiee in the 
bodies of labbits, and it was found that antibodies w’'ere produced, giving 
precipitin leactions with the lens substance fiom rabbit eyes When 
such immunized labbits lepioduced, inheiitable eye defects sometimes 
appeared in the offspiing Even needling the lens of the eye of a 
female rabbit may cause specific antibodies to appear m its owm blood, 
and such labbits sometimes produce young with defects of the eyes 
Appaiently to some extent, at least m labbits the placenta is peimeable 
to specific antibodies wdiich can attack not only the coi responding specific 
structures in the fetus, but also those elements of its germ plasm that 
are responsible for the formation of the same stiuctuies, for how 
otherwise could this new piopeity be transmissible through succeeding 
geneiations like any inheritable lecessive chaiactei ^ That it does not 
depend on injury to the original maternal geiin plasm is shown by the 
fact that a labbit which has had an injection with antiseium for lens 
and has born a httei with defective eyes will subsequently beai onl} 
normal offspring That the change in the subsequent geneiation is 
due to permanent alterations in the geim plasm is pioved b}^ the fact 
that It can be transmitted by males, as well as by females 

Guyer cited one case in wdiich a male and a female, jn iitoo at the 
time the antilens serum was injected and boin with apparently normal 
eyes, when bied together produced offspring with defective eyes, sug- 
gesting that their germ cells had been affected by the antibodies inde- 
pendent of any evident damage to their owii eves 

Although awaiting confirmation and amplification by other investi- 
gators, these observations are highly suggestive as to possible ways in 
which variations of previously existing forms of life may have been 
brought about For example, may not the pioduction of defects of 
the eyes in offspring of rabbits with degenerated ciystalhne lens point 
the way to the explanation of the old pioblem of wdiy fish living m 
dark caves are blind, a fact which has often been referred to as an 
apparent illustration of the production of an hereditary character from 
an acquired character"" In these fish, the lens and other stiuctuies 

55 Hektoen, L The Specific Precipitin Reaction of the Lens, JAMA 
77 32 (July 2) 1921, J Infect Dis 31 72, 1922 , 34 433, 1924 

56 Eigenmann The History of the Eye of the Blind Fish Ainblyopsis from 

Its Appearance to Its Disintegration in Old Age, Mark Annnersary Volume New 
York, Henry Holt & Company^ 1903 ' 
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of the eye are commonly more developed m the embryos and young 
individuals and degenerate with age, possibly leading to the formation 
of antibodies with injury to the germ plasm, as in Guyer’s rabbits 
with disorganized lenses May not injury to other tissues than lenses 
also lead to the formation of antibodies capable of pioducing alterations 
m the germ plasma ? 

Such observations and considerations support strongly the views 
expressed by Adami and others that the germ cells can be affected 
by environment, especially b} chemical agents, such as toxins, antibodies, 
hormones, alcohol, lead and such phjsical agents as the emanations of 
radium and roentgen lays, and that in some cases, at least, the alterations 
thus produced when not incompatible with reproduction may persist as 
fixed properties in the genes Since apparently most of the effects 
thus produced are detrimental and reduce the chance of survival, they 
tend oidinanly to self-ehmination lathei than perpetuation, but many 
congenital deformities and abnormalities seen in man may well have had 
such an origin, just as clinical observation has repeatedly suggested 
that parental alcoholism may lead to physical and mental abnormalities 
in the progeny 

On the other hand, certain beneficial modifications might be pro- 
duced in the same 'way, \vhich would tend to be preserved through 
natuial selection Possibly it is in some such way that species acquire 
a heightened capacity to resist disease, for it has been abundantly and 
tragically demonstrated that laces or groups exposed for the first time 
to an infectious disease show much less capacity to resist this disease 
than populations long exposed to this infection Preliminary expeii- 
ments by Gu) er and Smith indicate that the offspring of animals 
immunized to tjphoid bacilli foi three or four generations had greater 
capacit)'- to produce antibodies for typhoid bacilli than did the animals 
of the first generation 

When one considers the excellent work that has been done, especially 
in Morgan’s laboratorj , in tracing the changes in the chromosomes that 
are responsible for the production of new, inheritable characters, one 
must also appreciate that after all, the chromatin is a chemical com- 
pound, and wdiatever it does it accomplishes by virtue of the chemical 
properties of the chromosomes Therefore there always is the possi- 
bilit} that new light may be thrown on heredity and evolution by 
chemical studies, whether by use of immunologic physiochemical, ana- 
Ijtic or synthetic methods Schmalfuss has piesented an interesting dis- 

57 Cunningham, J T Hormones and Heredity, Neiv York, The Macmillan 
Company, 1921 

58 Gujer and Smith J Infect Dis 33 498, 1923 

59 Schmalfuss Naturwissenschaften 16 209, 1928 
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cussion of the theoretical possibility of considering heredity from a 
chemical standpoint It has been suggested that the agents responsible 
for heredit) may be autocatalysts, which hasten oi delay the reactions 
in which the> participate The chromomei es behave much like catalyzers 
in high local concentration through adsorption on a colloid matrix 
^■\'hate^er the} are, the} seem to possess a remarkable constanc} of 
behavior, and therefore of composition Ne\eitheless like all the ele- 
ments of the living cells they are subjected to the influences of their 
environment, which, as has been showm, evidently do at times modify 
them If the alterations are of reversible character, as chemical changes 
commonly are, then the original condition may be restored as a mutation 
of the new forms As chemical examples of such an alteration, Schmal- 
fuss mentioned polymei ization and depoly men zati on I have already 
pointed out the apparent polymerization of the chromosomes in the 
wheat famil} and the primroses, and E Bam has assumed the same 
thing in the coloi modifications of snapdragon {Anfvihmum L) 
Another chemical analog} is furnished by the mutual buffering and 
debuffering of ‘^alt mixtuies Of course, physical alterations ma} also 
be reversible as in the change from gel to sol and the reverse As 
Schmalfuss pointed out, the recognized linear arrangement of the heredi- 
tar} substance in the chromosomes is not incompatible with the occur- 
rence of ph} sical alterations w ithoiit change m the order of the different 
factors, just as in a string of pearls individual pearls may be rotated or 
the entile string altered in shape by bending w'lthout altering the linear 
arrangement He also pointed out how m experimental production of 
melanin by the action of enz}mes, oxygen and water on diox} phem lala- 
nine the^ various t}pes of melanin formation or its absence (albinism) 
that are familiar in studies of genetics can be simulated on a purely 
chemical model, wnth hybiids, dominants and recessives He predicted 
that m the near future a s}stematic consideiation of “developmental 
chemistry” wall arise, throwang light on the pioblems of heredity 
and evolution 

E^en now' one sees from these first feeble steps in the Ines of new' 
sciences that their application to the problem of the origin of life and 
Its evolution w'arrants hope that from this unexpected direction may 
come also weighty contiibutions to know'ledge as to how' some patho- 
logic states may arise, and also how' living forms have been able to 
evolve mechanisms protecting them from then environment and their 
diseases The student of biologic evolution may give fully as much 
to medical science as biochemistry and immunolog}' promise to give 
to him when he has learned to use these tools Any progress m any 
one division of the biologic sciences carries along with it all the other 
divisions, and most sdrel} the all-including division of medicine 



Notes and News 


University News, Promotions, Resignations, Appointments, Deaths — 
Clarence C Little has been elected president, Francis Carter Wood -vice-president, 
and W^illiam H AVoglom secretary-treasurer of the Atnencan Association for 
Cancer Research 

Henry Albert, professor of pathology and bacteriologj in the University of 
Iowa from 1903 to 1922, and commissioner of health for Iowa since 1926, died 
April 6, 1930, following an operation for appendicitis, at the age of 52 jears 

Raymond C Parker, formerly associated with cancer research at the Unnersitv 
of Pennsylvania, has joined the scientific staff of the Rockefeller Institute for 
Medical Research 

C C Twort has been appointed director of cancer research at the Universit> 
of Manchester 

Katsnsaburo Yamagnva, professor of pathology in Tokjo Imperial Unnersitj, 
w'ho produced tar cancer in rabbits — a wonderful achievement — died March 2, 
1930 It IS hoped to give more details about Professor Yainagiwa in a subsequent 
issue 

The following appointments are announced b> the department of ophthalmology, 
Washington University, St Louis, in connection with research on trachoma and 
other ocular infections George H Bishop, professor of applied physiology, 
Louis A Julianelle, associate professor of applied bacteriologj and immunologj' , 
James A Havv'kins, associate professor of applied biochemistry, R W Harrison, 
instructor in applied bacteriology and immunologj , G Bovvers, assistant in applied 
bacteriologj 

The Cameron Prize of the facultj of medicine of the Universitv of Edinburgh 
for 1930 has been awarded George R Minot and W^illiam P Murphv, Boston, 
for their work on the treatment for pernicious anemia with liver 

Further Provisions for Research on Cancer — On March 17, 1930, a new 
institute for cancer research was opened at Villejuif, near Pans A new hospital 
IS in course of construction beside the institute 

The legislature of Saskatchewan has established a permanent cancer commission 
to secure better education of the public m regard to cancer, and better facilities 
for the diagnosis and successful treatment of cancer 

Symposium on the Kidney — A symposium on the kidnej m health and 
disease is to be held in Minneapolis, Julv 7 to 18, 1930, under the auspices of 
the medical school of the University of Minnesota The object is to secure better 
correlation of views and cooperation between the manv highlj specialized vv'orkers 
on problems connected with renal phjsiologj' and pathologv 
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Experimental Pathology and Pathologic Physiology 

The Effect of Successht: Radiations with the Mercury Arc ox the White 
Blood Count ot Normal Rabbits Mari Hardy and Jeannetie Chapman, 
Am J Hyg 10 655, 1929 

It was found that although single inassue doses of ultiaviolet radiation pro- 
duced characteristic changes in the blood count, a dose of 12 hthopone units given 
daily for eight days produced no appreciable change in tlie total leukocjte or 
lymphocyte and polymorphonuclear counts John Phair 


The Relationship or the Cervical Swipvtiietic Nerves to the Cerebral 
Blood Suppli Stanli i Cobb, Am J M Sc 178 528, 1929 

All the evidence taken into consideration, it would seem that lasomotor control 
of at least the superficial cerebral vessels is now established One must be 
guarded, however, m drawing clinical conclusions Physiologically, it has been 
shown that pial vessels may constrict or dilate in response to appropriate stimu- 
lation, but in anesthetized animals the changes are not of great magnitude, and 
may be overcome by large \ariations in systemic pressures L Hill’s statement, 
strictly speaking, still holds “There is no evidence of a causation of cerebral 
anemia by spasm of tlie cerebral arteries” Real, obliterating angiospasm has 
only been experimentally observed when \essels are strongly and locally stimu- 
lated under nonphysiologic, conditions (Florev, 1925, Wolff, 1927, Lenox and 
Cobb, 1928) Recent investigations, however, certainly make vascular spasm a 
much more reasonable working Inpothesis than it was thirty years ago 

Author's Summari 


Relation of the Adrenal Gland to the To\emi\ of Intestinvl Obstruction 
R A Cutting, Arch Surg 19 272, 1929 

Bilateral adrenalectomy i\as performed on a series of rabbits, and material 

from obstructed loops of the intestine of other rabbits was injected into these 

and their controls It was found that the adrenalectomized rabbits, although 

they did not exhibit as severe symptoms as their controls, nevertheless succumbed 

much more rapidly to toxemia From his experiments, the author feels that the 

adrenal glands subserve a definite function in combating the toxemia of intestinal 

obstruction Animals with intestinal obstruction showed early degenerative changes 

m the adrenal glands, so that if these glands do have a detoxifying activity, the 

attack on intestinal obstruction should be made early to avoid damage to the 

adrenals -xt t-' 

N Enzer 


Intestinal Obstruction F Raine and M C Perrv, Arch Surg 19 478, 1929 

The authors worked on rabbits They found that rabbits die of intestinal 
obstruction much more rapidly than dogs, largely because the former do not 
vomit The release of the obstruction, when it had been made temporary, usually 
permitted the animal to return to health, and the reabsorption of the contents of 
the obstructed loop through normal intestine apparently initiated a rapid return 
to normal This may be due to the rcabsorption of the chlorides When the 
pressure in the obstructed loop was reduced, the duration of survival was increased 
They feel that release of pressure increases reabsorption and diminishes secretion 
The therapeutic value of administering sodium chloride increases with the release 
of pressure and diminishes as the interintestinal pressure increases 


N Enzer 
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CORRELVTIOXS OF I^rER^•AL AND EXTERNAL PANCREATIC SECRETION G DE 

Treats and I T Nath'^nson, Arch Surg 19 771, 1929 

The article is subdivided into three sections, the first giving a review of the 
literature and an outline of the problem, and the second a description of the histo- 
logic changes which occur when the tail of the pancreas is isolated from the body 
bj division either through ligature or more especially after the use of the cautery 

The obseriations may be brief!}' summarized as a progressive fibrosis and con- 
nective tissue replacement of the acini and ducts, with an apparent increase in 
the number of islands The mechanism has its onset with an early edema and 
distention of the parench\ma, followed by a slowl}' progrcssue necrobiosis The 
acini disappear first, and, while they do not entirely disappear, the ducts become 
small and widely separated The connective tissue proliferation begins first 
between the lobules, and then becomes more diffuse and invading until finally 
the tail IS represented by a dense, sclerotic cord The islands are also involved 
m the edema, but as the sclerotic process progresses, new islet-like formations 
appear, and while not absolutel} characteristic, these possess the staining proper- 
ties and vascular arrangement of the island In this experiment a portion of the 
tail, after separation, was transplanted into the omentum, and vv’as found to sur- 
vive for at least three months 

In the third divusion the effect on the blood diastase of ligating the tail was 
studied and it was found that after ligation there was a short preliminary rise, 
follow’ed m a few davs b}' a larger, secondarv rise m the diastase of the blood 
The increase varies with the amount of the pancreas isolated, and if both the 
head and the tail are ligated, the rise is sudden and maximum and is not follovv'cd 
bv a secondarv increase This test appears to be a sensitive index of acute pan- 
creatic obstruction In the dogs studied the diastase value was returned to normal 
usuallv bv the end of two weeks 


OxvGEN' Context of Blood in Patients wirn Varicosf Veins 'V Blalock, 
-krch Surg 19 898, 1929 

The carbon dioxide and oxvgen content of venous blood obtained from the 
femoral veins of normal patients and from varicose veins were compared In 
unilateral varicose veins, it was found that the blood from the diseased vein had 
a higher oxvgen content than from the normal v'em on the opposite side This 
was true of the blood obtained when tlie patient was in the standing or recumbent 
position From normal v'eins, the oxj'gen content is highest when the patient is 
in the recumbent position, and decreases rapidlv when he assumes the upright 
position When the patient changed from the recumbent to tlie upright position, 
there was a smaller drop on the diseased side than on the normal side It seemed 
also that the oxvgen content was higher in the blood obtained from veins draining 
ulcerated areas, but too few cases were studied in respect to this Similar results 
were obtained in a case of thrombosis of the inferior v'cna cava associated with 
dilated veins in the lower extremities The author points out that these observ'ations 
suggest an increase in the total flow of blood through a leg with v'ancose v'ems 

N Enzfr 


Stldies on the Effects of Overdosaof of Vitwiin D R F Light, G 
Miller and C N Frev, J Biol Chem 84 487, 1929 


The administration of an excessive amount of vuosterol may result in a drain- 
age of mineral constituents from the bodv, with a relatively greater elimination 
of phosphorus than of calcium The daily ingestion of 100,000 minimal effective 
doses maj be followed in the rat, by anorexia, emaciation, greas}' hair, labored 
breathing, and eventual death No ill effects appear to attend the administration. 


to the rat, of 10,000 times the dailj curative dose 


Arthur Locke 
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The Pvthological Actiox of Light A G Lew, J Patli S. Pact 32 387, 
1929 

The essential action of A\hite light on sensitized tissues and of ultra\iolet 
light on nonsensitized tissues appears to be identical The result of prolonged 
irradiation of tlie mouse’s ear is an immediate complete stasis, with subsequent 
necrosis The result of less prolonged irradiation is a delajed stasis, with sub- 
sequent necrosis In no case is stasis conditioned b\ the formation of clots 
It is due to an mflammatorj reaction, accompanied bj extrai asation of plasma 
from the lessels and consequent aggregation of corpuscles The necrotic changes 
are a consequence of the cessation of circulation The coagulation of extraiasated 
plasma is a consequence of circulatori arrest Hardening of tlie dead tissue is 
due to mechanical desiccation H\ pertrophv and infiltration of the epithelium are 
striking results of irradiation which is insufficient to produce general stasis The 
Inpertrophi is definiteh shown to result from a brief period of irradiation 

Author’s Summart 


Experiments to Detoxify Chloroform H Fuhner, Deutsche med Wchnschr 
55 1331, 1929 

White mice exposed for three hours to a certain concentration of chloroform 
\apor containing 1 per cent alcohol died on an average m one and a half dais 
l^Iice that Mere treated similarh but with 10 per cent alcohol added to the chloro- 
form died usualh m from four to six dais Alcohol inhibits the oxidation of 
chloroform to phosgene, and this is thought to account for the lower toxiciti 
of chloroform to which more alcohol has been added Pa.ul J Breslich 


Goiter in Russia A Geogr\phical-Pathologic Contribution H J Arndt, 
Verhandl d deutsch path Gesellsch 24 97 1929 

One thousand one hundred and four specimens of normal tlnroids and goiters 
w'ere studied in different goiter-free and in most of the goiter districts of Russia 
Endemic goiter was encountered not onlj in mountainous but also m lei el regions 
In Moscow 18 per cent of the cases had adenomas, in Perm one fourth in Tiflis two 
fifths and in Irkutsk about one half of the cases The goiter-free thjroid gland m 
Russia does not show the small follicular structure, so typical for tlie thyroid 
gland m Switzerland Only m White Russia and East Siberia, marked epithelial 
proliferation is noticed in the normal gland 

Most of the patients wuth goiter w'ho w'ere operated on m AIoscow presented 
severe or mild thjrotoxic simptoms The goiters obtained from tliese patients 
did not correspond w'lth the classic histologic description of exophthalmic goiter, 
but were diffuse colloid goiters wuth epithelial proliferation In Petrograd and 
Charkow, the conditions were much the same 

In the endemic region of White Russia, three fourths of the goiter material 
consisted of macrofollicular diffuse colloid goiters, in the Volga Valle}, on the 
other hand, the nodular goiter w'as prevailing In the Ural Mountains, the 

diffuse and nodular colloid goiter is common, without causing disturbance of 
the thjroid function In the Northern Caucasus Iilountams the diffuse colloid 
goiter wuth epithelial proliferation is common, and here it is often accompanied 
b\ thyrotoxic simptoms In the terntorj of Tiflis (Transcaucasia) most of the 
goiters, obtained by operation, were adenomatous In East Siberia, parenchyma- 
tous (fetal) adenomas prevail, clinically there are mild cases of hypothyroidism 
present In Middle Asia (Teshkent) tlie adenomatous goiters are still more 
common and, in tliese regions, true cretinism is more frequently encountered 
The morphology and function of the type of goiter that occurs in Russia 
resembles that of the goiter found in Southern and Central Germany The most 
characteristic form of the goiter in Russia is the macrofollicular colloid goiter 
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\\ith epithelial proliteration, witli or without small colloid nodules This form 
predominates m the endemic regions of the plains and in mild endemic regions 
of the mountains In so-called goiter-free regions this colloid goiter is often 
associated with clinical sjmptoms ot serere or mild grades of exophthalmic goiter 
In Arndt’s material twent\ -eight different races or nationalities are represented 
He denies a true race disposition for goiter and belie\es that exogenic factors, 
especialh nutrition and standard of Ining, plaj a much more important role in 
the etiologj of goiter ^ Hellw^ig 


A.rtieici'il Prodlctiov of CoRPbS Lotelai b\ In'jectiox of Placental Sub- 
STAXCE il Mlrata and K Adachi, Ztschr t Geburtsh u Gjnak 92 45, 
1927 

The injection of an emulsion or extract of placenta from an earl}' period of 
pregnane} of h}datiform mole and of malignant chorio-epithelioma produces 
corpora lutea m rabbits There are two t}pes of corpora lutea, those originating 
Irom ruptured follicles and those from nonruptured ones The efficacious sub- 
stance IS derned trom the chorionic epithelium This incretion apparentl} prevents 
the regression of tlie corpus luteum during pregnane} The corpus luteum pro- 
ducing quaht}' of the incretion, as obserAed in the test animal, is an expression 
of the same effect as is shown in its specific stimulating influence on the granulosa 
cells These are transformed into lutein cells simultaneously with a change of 
the follicle into a corpus luteum The transformation of a follicle into a corpus 
luteum and the ovulation are, therefore, two processes independent of each other 
The pol}C}stic degeneration of tlie oranes as obser\ed m hvdatiform mole and 
chorio-epithelioma can be compared with the artificial production of corpora lutea 

W C Hueper 


The Effect of thf Serlm of Prf^kant Women* on* the Male Sexual Organs 
E Pels, Ztschr f Geburtsh u Gjnak 93 50, 1928 

The serum ot pregnant women was injected into male mice The female 
sexual hormone impairs the grow'th of the heterologous sexual glands This 
antagonistic effect is apparent onh in organs still in the de\ elopmental stage It is 
not effectne m adult organs The serum actuates also the development of the 
seminal vesicles, prostate and penis b} the large amount of the anterior pituitary 
hormone present in tlie serum This acts directlv on the interstitial cells of the 
testicle which proliferate Therefore as producers of the male sexual hormone 
the interstitial cells play an important role -^y ^ Hueper 


Pathologic Anatomy 

Hemorrhages froai Lacerations of the Cardiac Orifice of the Stom- 
ach Due to Vomiting G K IvIallora and S Weiss, Am J M Sc 
178 506, 1929 

Severe, occasional!} fatal, gastric hemorrhage with hematemesis may occur 
after periodic alcoholic debauches Acute lacerations with ulcerations at the 
cardiac opening of the stomach were the sources of such fatal gastric hemor- 
rhages in three patients here described Lacerations of the cardiac opening of 
the stomach leading to massive hemorrhage may also develop in other diseases, 
lor example, pernicious vomiting of pregnane} and malignant neoplasms, if asso- 
ciated with persistent nausea, retching and vomiting The responsible etiologic 
factors produang the described lacerations are pressure changes in the stomach 
during a disturbed mechanism of v*omiting, and continuous regurgitation of gas- 
tric juice over the mucosa of the cardia The local irritant and astringent effect 
of alcohol as well as the nature of v'ascularity of the mucosa involved are also 
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predisposing factors In the presence of obscure gastric hemorrhage, or of hema- 
temesis, lesions of the cardiac opening of the stomach should be thought of, 
and in case surgical interference is undertaken the folds of the cardia should be 
explored carefully Autiious’ Summary 

Spontaneous Intracranial Hemorrhage from \ Vascular Tumor R J 
Reitzel and P Brindley, Am J M Sc 178 689, 1929 

A case of fatal intracranial hemorrhage from a cerebral \ascular telangiectasia 
in a young man is reported, with observations at autopsy, and a brief review 
and discussion of the literature A vascular tumor should be borne m mind as 
a possible source of intracranial hemorrhage when such hemorrhage occurs in 
a previously healthy joung adult Authors’ Summar\ 

Cerebral Hemorrhage from Venous and Capillary Stasis Stanley 
Cobb and John P Hubbard, Am J M Sc 178 693, 1929 

Five cases are presented which at autopsy showed hemorrhage into the paren- 
chyma of the brain In all of these the extravasation came from the veins and 
capillaries , there is no evidence that blood escaped from arteries The mechanical 
factor common to all these cases is venous stasis, the common chemical factor 
IS asphyxia It is pointed out that widespread lesions can be caused by these 
two factors, the unit lesion being a petechial extraA asation, but large lesions are 
formed bj'' coalescence, and frank venous hemorrhage may be found Such cases 
are more common than is generally supposed Authors’ Summary 


Obliter\ti\e Changes oi the Pulmonari Ltmph Vessels in Tubercu- 
losis J Dwight Davis, Am Rev Tuberc 19 595, 1929 


A thrombus occasionally forms m lymph vessels which dram the area of a 
tuberculous focus in the lungs It is due to sensitivity of the endothelial lining 
of the vessel, and results in piohferation of the endothelial cells with a formation 
of fibroblasts The formation of the thrombus continues until the lumen of the 
Ivmph vessel is denselv packed with these fibroblastic cells Following this and 
without organization, degenerative or rctrogiessive changes occur Usually these 
changes appear as a vacuolization and replacement of the cell by fibro-elastic 
tissue, or by a transformation of the fibroblasts into hyaline material Canaliza- 
tion of the occluding mass also is seen This proliferation is entirely separate 
from the formation of tubercles within the lymph vessels, which also may occur 
The type of proliferation, although it is due to the stimulation of tuberculous 


products, IS not distinctive, and in itself it would 
culous origin 


not be known to be of tuber- 
H J CORPER 


Report or Fifta Autopsies in which the Primara Cause of Death was 
P uLMONARA TUBERCULOSIS Audley O Sanders, Am Rev Tuberc 20* 
128, 1929 

A summary report of fifty autopsies is presented, only those cases being 
included in which gross tuberculous pulmonary lesions were extensive and m 
which there was no doubt that the tuberculous lesions were the primary cause 
of death Forty-five of the patients were white and five colored The ages 
ranged from 26 to 62 vears The cases included one of tuberculosis of the bones 
and joints, two of chronic purulent otitis media and eighteen of laryngeal tuber- 
culosis No gross abnormality of the thyroid was noted in any case In forty- 
one cases there were bilateral pleural adhesions, and in nineteen, pneumothorax 
which in ten instances was therapeutic All but three of the fifty cases sliowed 
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gross bilateral pulmonary lesions, thirty-two having more or less extensive 
bilateral cavitation, sixteen unilateral cavitation and two no cavities In general, 
the size of the heart and condition of the cardiac musculature corresponded closely 
to the degree of general nutrition and the muscle tone In twenty-two cases 
there were slight atheromatous changes in the aorta, while in three there was 
marked atheroma In sixteen cases the peritoneal cavity contained fluid, in nine 
of them there was pleural effusion, the effusion being pericardial in five No 
definite tubercles or caseous nodules were found in the livers, but there were 
two cases of cirrhosis of the liver, m both of which there was an alcoholic his- 
tory No gross or evident pathologic change was noted m the gallbladder in 
any case No pathologic change was noted m the pancreas m any case In nine 
cases there were definite changes in the spleen and in one case the left suprarenal 
body was enlarged In six cases tuberculous lesions were found m the kidney, 
in three instances they were bilateral Extensive involvement of the bladder was 
observed in two cases and anomalous kidneys were found in one Of nine cases 
in which extensive lesions of both the small and the large intestine, were observed, 
no note was made in the clinical records of any bowel symptoms except moderate 
constipation in three cases, abdominal distress alone in one case and abdominal 
distress together with diarrhea in fiv'e cases Of ten cases with lesions only in 
the small bowel no abdominal symptoms were recorded clinically in four cases, 
moderate constipation in two and abdominal distress with diarrhea in four Of 
two cases with lesions only in the cecum and the colon, no mention w'as made 
of abdominal sy^mptoms in one and diarrhea w'as noted in the other Of the 
fifty cases, the clinical records reported thirteen with notable diarrhea , tubercu- 
lous intestinal lesions were found in ten of these thirteen at autopsy 

H J CORPER 

HrsTOLOGV OF Healed PRiMARt Tuberculous Lesioxs of the Luxe 
R H Jaffe and S A Lemxson, Am Rev Tuberc 20 214, 1929 

The tendency of the tuberculous primary lesion of the lung to become replaced 
by bone is explained on the basis of an irritating action of the calcified center on 
the specific capsule This irritating action leads to an ingrowth of granulation 
tissue, which, bathed with tissue fluids saturated with calcium salts, undergoes 
osseous metaplasia This metaplasia is characteristic of the primary lesion and 
is perhaps due to its peculiar histogenesis It is seldom observed in the calcified 
and encapsulated tubercles of regional lymph nodes and of reinfections 

H J CORPER 

Benign Tumors of the Female Breast G Van S Smith and G A 
Marks, Surg Gynec Obst 49 316, 1929 

A clinical and pathologic study of 201 cases of benign tumors of the breast 
led to the following conclusions 

Periductal or intracanahcular adenofibromas were present in 28 3 per cent of 
cases, occurring usually in patients under 30 years of age , 7 per cent were asso- 
ciated with sarcoma and 13 per cent were bilateral 

Fibrocystadenomas or fibroadenomas occurred in 7 9 per cent of the patients, 
all of whom were under 35 years of age, 142 per cent had a discharge from the 
nipple, and 28 per cent were associated with carcinoma 

Papillary cystadenomas occurred m 69 per cent 

Chronic cystic mastitis occurred m 56 7 per cent of the specimens The 
patients were all over 35 y'ears of age , 8 8 per cent had a discharge from the 
nipple, and 3 4 per cent w'ere bilateral 

Abnormal menstruation occurred m 42 3 per cent of those who had not passed 
the menopause Richard A Lifvendahl 
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The Histogenesis of Adenomyositis G L Moench, Surg Gynec Obst 

49 332, 1929 

The author is of the opinion that many of the areas containing glands which 
are surrounded by an endometrial stroma-like tissue are not necessarily evidences 
of endometriosis In some instances he regards them as serous peritoneal cysts 
surrounded bj'’ an inflammatory reaction, whereas others are normal occurring 
embryonal tubules Those cjsts that are located in the lower part of the vagina 
and the hymen he regards as being derived from the wolffian duct The various 
theories which have been propounded to explain these variously located adeno- 
myositic lesions are discussed Richard A Lifvendahl 

Dislocation of the Testis E P Alyea, Surg Gynec Obst 49 600, 1929 

Traumatic dislocation of the normally situated testis is dependent on three 
factors (1) anatomic factors such as, an atrophic testis, relaxation of the exter- 
nal inguinal ring or the presence of an inguinal hernia, (2) obstruction at the 
scrotal neck, inguinal or perineal regions, and (3) the direction and the force of 
the blow Thus, if a subcutaneous course is taken, the organ may come to rest 
in the pubic, superficial inguinal, penile, crural or the perineal regions If the 
patli is through the inguinal canal, it may lodge here, intra-abdominallj', or in 
the femoral canal To these two groups, the author adds a third to which he 
applies the term “compound dislocation of the testis,” in which the testis is 
forced through a tear in the scrotum He reports one case of this type and 
quotes three similar instances from various authors The writer’s other patient 
presented a very unusual condition in that the testicle was located over the 
fascia in the region of the apex of the femoral triangle and 12 cm below the 
external inguinal ring Ihe twenty-three original occurrences of traumatic dis- 
location of the testis collected from the literature, since 1800, is reviewed in 

Richard A Lifvendahl 

Krukenberg Tumor of the Ovary R Fvlevs, Surg Gynec Obst 49 
638, 1929 

The typical gross and micioscopic picture of two cases of Krukenberg tumor 

of the ovaries is added to the literature In one, exploration of the upper part 

of the abdomen revealed an indurated area in the stomach The second is unusual 

in that no primary source in the gastro-intestinal tract could be determined, 

clinically, however, cells characteristic of these tumors were found in a rapidly 

growing tumor of the breast in this patient The possibility of the ovarian 

growths being secondary to the neoplasm of the breast is considered Nothing 

new IS added to the previous theories as to the path of transmission of these 

tumor cells to the ovaries „ . ^ 

Richard A Lifvendahl 

Embryonal Adenomyosarcoma of the Kidney in an Adult E F Kil- 

BANE and C W Lester, Surg Gynec Obst 49 710, 1929 

Embryonal adenomyosarcoma (Wilm’s tumor, embryonal adenosarcoma or 
embryonal sarcoma) of the kidney occurs usually during infancy, but the writers 
report this type of tumor in a man, aged 48, which makes the sixteenth case on 
record that has been reported in adults Grossly, the tumor was characteristic 
in that it was large, being 16 cm in diameter, weighed 980 Gm , was sharply 
separated from the remaining renal tissue by a connective tissue capsule, and 
was centrally necrotic The connective tissue elements had the appearance of 
a rapidly growing sarcoma , the epithelial structures were composed of malignant 
appearing oval cells arranged m cords and tufts or cuboidal cells assuming a 
tubular fashion, and the muscle fibers were in the form of slender strands No 
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striated muscle, bone or cartilage were found, as has been previously recorded 
in these neoplasms Following the removal of this kidne}, there w'ere local sub- 
cutaneous recurrences of the epithelial elements in a sinus through the skin at 
the operative site Richard A Lifvlndahl 

Anatomic Observations in Choked Disk from Myelogenous Leukemia 
P A Jaensch, Arch f Ophth 122 618, 1929 

Changes m the eye as a result of leukemia are well known The anatomic 
observations, however, have been less frequently published The author has seen 
five myelogenous leukemias and one aleukemic lymphadenosis with retinal 
hemorrhage 

White spots and frequently prominent hemorrhages, discoloration of the fundus 
to orange-red, distention of the veins and changes m color of- the blood vessels 
have been described 

In addition to normal observations, the disk show^ed every transition stage from 
blurring of the borders and neuritis of the optic nene to formation of a high 
grade choked disk These observations are true for both myelogenous and 
lymphatic leukemia The choroid, however, show’s distinguishing features for the 
two conditions In lymphatic leukemia there is a diffuse infiltration of the stroma , 
the choroid may be thickened to four or five times its normal condition Blood 
vessels are usually empA and of normal caliber, sometimes their walls are 
infiltrated 

In myelogenous leukemia, the similarly distended choroid is due to an engorge- 
ment of the blood vessels, but m the choroid stroma, w’hich is usuallj very meager, 
no cells can be demonstrated The excessive number of intravascular cells maj 
be so great that the vascular walls cannot be recognized by the usual staimng 
method, and only a demonstration of elastic fibers show's that all the white blood 
cells he within the vessels 

The author gives a full description of obser\ations in the mjelogenous leukemia 
(secondary mjeloblastic leukemia) of a boy, aged 9 jears, in w'hom both biilbi 
showed signs of a high grade choked disk The dilated veins and capillaries 
of the entire uvea and of the retina and disk as w’ell as of the optic nerve were 
engorged Cells show'ing fattj degeneration were found m tw'o places and w'ere 
thought to be derived from the histioc} tes and not connected w ith the basic disease 

Charles Weiss 

Generalized Miliary Lymphogranulomatosis O Gsell, Beitr z path 
Anat u z allg Path 81 426, 1928 

A man, aged S3, had become gradually and progressively weaker and emaciated 
during the year preceding his death Tyvo weeks before death he became jaundiced 
There had been no local sjmptoms, and on admission to the hospital m a 
moribund condition no external changes except jaundice and emaciation ivere to 
be noted Records of the blood picture and of the temperature Yvere ivanting At 
necropsy the lungs were studded b}' innumerable small nodules, Yvhich suggested 
miliary tuberculosis The liver w'as enlarged to 3 5 Kg and contained multiple 
larger, pale nodules, up to the size of a fist, which suggested metastatic tumors 
In the moderate^' enlarged spleen ivere nodules larger than those in the lung and 
smaller than those in the liver, together with diffuse changes, which suggested 
Ijunphogranulomatosis On microscopic examination, the nodules of the lung were 
found to be composed of lymphocytes, fibroblasts, proliferated endothelium, a few 
eosinophils and large cells of the Sternberg-Dorothy Reed tvpe, all embedded m 
a fibrillar reticulum Histologically, the miliary nodules w’ere typical lesions of 
lymphogranulomatosis Amyloid material Yvas present m them in the form of 
streaks and masses Microscopic lesions of the same kind w’ere present everywhere 
in all the tissues except those of the myocardium, brain, suprarenal glands and 
prostate The larger nodules were of the same general histologic structure as 
the miliary ones, except that thev contained a larger amount of collagenous tissue 
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At the penplieiy of the large nodules the tissue was identical with that of the 
miliary and microscopic lesions The periportal lymph nodes were enlarged 
The case is considered one of lymphogranulomatosis with unusually generalized 
distribution, involving the lymphoid and areolar mesenchymal tissues throughout 
the body Amyloid deposition in Ij mphogranulomatous lesions has been previously 
described, but occurs infrequently q -p Sciiurxz 

Parietal Endocardial Sclerosis A Boger, Beitr z path Anat u z allg 
Path 81.441, 1929 

On the basis of selected examples dcsci ibed m detail, Boger discusses the nature 
and origin of sclerosis or thickening of the parietal endocardium, so-called chronic 
parietal endocarditis According to its gross characteristics, the condition dis- 
cussed may be divided into the diffuse and the localized, and according to its 
etiology into the inflammatory and noninflammatory The diffuse thickening of 
the parietal endocardium in\ol\es an entire chamber or more than one chamber 
It IS not inflammatory m nature and is the result of the reaction of the elastic 
and connective tissue of the endocardium to dilatation of the chamber It is usually 
not associated with inflammatory changes in the valves, although such association 
may be noted if the valvular invoh ement has led to dilatation of a cardiac chamber 
Increase of both elastic and collagenous tissue elements characterizes the process 
histologically Localized areas of endocardial thickening are usually inflammatory 
in origin and are associated with inflammatory' changes m the wall of the heart 
Most often the localized process is the result of contact of the parietal endocardium 
with an inflamed valve, most commonly with the posterior surface of the aortic 
segment of the mitral valve Involvement of a localized area of parietal endo- 
cardium by direct continuation of an inflammatory process from the my'ocardium 
was not observed in Boger’s senes of cases, but the possibility of its occurrence 
is granted The purely functional, noninflammatory origin of localized endocardial 
thickening is denied by the author, who also denies the formation of endocardial 
pockets as a primary process Such pockets are the result of the action of the 
klood stream on the ridges of localized areas of endocardial thickening 

O T Schultz 

Nature or Tuberculous Casi ation H Schleussing, Beitr z path Anat 
u z allg Path 81 473, 1929 

Coagulation necrosis was first described by Weigert in 1879 and repeated 
observations on it as a pathologic process are to be found in his later writings, 
especially those to 1891 Tuberculous caseation was considered by Weigert a 
form of coagulation necrosis, that is, a form of sudden tissue death characterized 
by coagulation of cellular protoplasm, which need not necessarily' show any great 
pathologic alteration before it undergoes coagulation Schleussing claims that, 
although later writers still include tuberculous caseation among the examples 
of coagulation necrosis, their morphologic descriptions are not entirely m accord 
with those of Weigert and emphasize the occurrence of cellular degenerative 
changes, such as cloudy swelling, fatty change and nuclear fragmentation as 
necessary antecedents to caseation Believing that such views would make caseation 
a process different from the coagulation necrosis described by Weigert, he made 
a morphologic study of caseatmg tuberculous lesions and attempts an interpreta- 
tion of tlie nature of the process Although cellular degenerative changes are 
not unusual m such lesions, their chief morphologic characteristic is, as was 
maintained by Weigert, the retention of cell contours and of the outlines of tissue 
elements, especially swollen collagen fibers, in the dead tissue The sudden tissue 
death is the result of the action of an excessive dose of or excessively strong 
^Nin, or of greater susceptibility of the tissue to the action of toxic material 
■Ihe essential factor in the coagulation is the presence m the tissues, both within 
and outside the tissue elements, of an increased amount of fluid capable of coagula- 
oon Caseation differs from ordinary sudden necrosis, such as may sometimes 
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also be caused by the tubercle bacillus, ni that it occurs in an inflammatory tissue 
Huebschmann, Medlar and others considered ferments liberated by leukocytes 
important in the coagulation Schleussing was not able to convince himself of 
the importance of this factor He considers the inflammatory edema of an 
allergically hypersusceptible tissue as the underlying phenomenon of tuberculous 
caseation, which is a typical coagulation necrosis as defined by Weigert 

O T Schultz 

The '^lveol'^r Epithelium or the Lung G Sfimann, Beitr z path Anat 

u z allg Path 81 508, 1929 

One of the most actively discussed problems m contemporary scientific medical 
literature relates to the origin and nature of the phagocydic cells of the lung 
Three i lews are e\tant , that which derives these cells from the respiratory alveolar 
epithelium, that which derives them from the capiIlary^ endothelium and that which 
derives them from the septal histiocytes In the course of the controversy^, there 
have arisen some imestigators who deny' entirely' the evistence of any epithelial 
lining within the alveoli of the lung This view, however, is not a new one, 
it IS the original view of the structure of the lung, as championed by Zenker 
and Villemin, who considered the lung a mesenchymal structure devoid of epi- 
thelium except in the bronchi It was Kolliker, who, in the early' eighties of the 
past century, as the result of intrabronchial sihenng, described an alveolar lining 
composed of smaller nucleated cells separated by flattened nonnucleated plates 
This specific respiratory epithelium was entodermal in origin Aschoff and his 
school have taken a stand for the origin of the phagocytes of the lung from the 
alveolar epithelium, and Seeman, m a previous paper from Aschoff’s laboratory, 
concluded, from Mtal staining methods, that the phagocytes of the lung are derned 
from alveolar epithelium but constitute a biologic cell type sm gciicns The 
present w'ork is a histologic study undertaken to determine the existence of 
aheolar epithelium The methods used were silvering of fresh lung tissue by 
intrabronchial injection of silver nitrate solution, mtracapillary silvering of the 
tissue by the injection of silver nitrate solution into the pulmonary' artery , demon- 
stration of the reticulum of the septums, and histologic study of the embry'onic 
lung As the result of his study', Seemann claims that intrabronchial silvering 
stains electiveh and specifically the alveolar epithelium Intracapillary' silvering 
stains electively the capillary endothelium, and the two methods permit a sharp 
topographic distinction between capillary endothelium and alveolar epithelium The 
capillary endothelium is coeered by a fenestrated membrane w'hich has the staining 
properties of reticulum The epithelium does not form a complete layer When 
It IS present, the epithelium is separated from the endothelium by' the reticulum 
membrane The nonnucleated respiratory epithelial plates, described by Kolliker, 
do not exist, in areas in w'hich epithelium is not present, the reticulum membrane 
IS de\oid of covering Seemann claims that intrabronchial silvering after irritation 
of the lung brings out clearly the epithelial origin of the phagocytic cells He 
denies that the aheolar epithelium present has any respiratory function, but 
ascribes to it a protective function, manifested by its great phagocytic activity 
In the embry'ologic development of the lung, the transformation of a complete 
lining layer of cuboidal alveolar epithelium into an incomplete lining formed of 
separated flattened epithelial cells can be follow'ed q schultz 

Fxte of Injected Homologous Llukocvtes E Christeller and G Eisner, 
Beitr z path Anat u z allg Path 81 524, 1929 

This is w'hat was apparently to be the first report of a line of experimental 
imestigation on which Christeller w'as engaged at the time of his sudden death 
The origin of inflammatory' exudate cells, ascribed to the blood stream by' Cohn- 
heim, has aroused renewed interest because of recent work which derives such 
cells from local tissue elements, the adventitial cells of Marchand, the slumber 
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cells of Grawitz, the tissue histiocytes and the tissue lymphocytes Christeller and 
Eisner hoped to approach the problem of the participation of circulating leuko- 
cytes in inflammatory exudate by using homologous leukocytes which they could 
recognize m the vessels and tissues of a recipient animal Sterile subcutaneous 
abscesses were produced in dogs by the injection of 1 cc of turpentine Two 
days later, 10 cc of a 2 per cent solution of tijpaii blue was injected directh into 
the abscess Fifteen minutes later the pus, which consisted largely of stained 
leukocytes, was withdrawn, w'ashed in sodium chlorid-sodium citrate solution, 
suspended in this solution and used for intra-artefial or intravenous injection into 
normal recipient animals The animals w-ere killed from tw^o to seven minutes 
after injection of the leukocjtes, and the tissues w’ere examined microscopically 
to determine the distribution of the marked leukocytes In general it was found 
that many of the leukocytes tended to attach themselves to the endothelium of 
the capillaries of the territory of the vessel selected for injection Manj, how'ever, 
entered the general circulation These were quantitatn elj removed from the blood 
by the capillaries of the lung in the first passage of the blood through the lungs 
The removal of damaged cells from the blood is considered an important function 
of the pulmonary capillary circulation When marked leukocytes w'ere injected 
into recipient animals in which sterile abscesses were caused by turpentine, none 
of the stained leukocytes could be found in the local inflammatory exudate 

O T Schultz 


Changes in the Vertebral Coiumx of the New-Born Infant in Chondro- 
DYSTROPHiA F Knotzke, Bcitr 7 path Anat u z allg Path 81 547, 
1929 

Older writers, on the basis of gross examination, described lordosis and kyphosis 
as the only changes shown by the rertebral column m chondrodystrophia Later 
observers have reported histologic alterations in the bodies and laminae of the 
vertebrae almost as marked as those of the long bones In spite of such alterations 
the vertebral column, except for such lordosis or kjphosis as may be present, is 
usually as long as that of a normal adult Seeking to find an explanation of this 
fact, Knotzke made a comparative study of the long bones, the vertebral column 
and the cranial bones of a normal, full-term, new-born infant and of a full-term, 
new-born chondrodystrophic infant He concludes that chondrodystrophia is a 
disturbance, not of cartilage formation, but of enchondral bone formation The 
changes characteristic of the disease are therefore greatest m the bones laid down 
primarily as cartilage, namely, the long bones and those of the base of the skull, 
and least m other bones, that is, the vertebral bodies and the bones of the cranial 
vault The vertebral laminae are affected in the same way and to the same degree 
as are the long bones, shortening of the laminae resulting in a decrease of the 
anteroposterior diameter of the spinal canal The thickening of the periosteum at 
the epiphyses of the long bones is considered probably compensatory in nature 
Interference with the development of the ossification centers of the vertebral bodies 
and fibrosis of the medullary canals occur only m the direction of the long axis 
of the notochord, not in all directions as in the long bones, hence the degree of 
deformation of the vertebral bodies is relatively slight In the epiphyses'^of the 
long bones, as in the bodies of the vertebrae, endochondral bone formation runs a 
more normal course than m the shafts of the long bones, the epiplwses therefore 
reveal a relatively lesser decrease m size than do the shafts of the long bones 

O T Schultz 


A Fellfr Beitr z path Anat u z allg Path 


Hairv Polyp of Pharynx 
81 658, 1929 

Feller describes a pharvngeal hairy polyp obtained from a stillborn, full term 
The tumor was the size of a hen’s egg and was attached at the posterior 


infant 


portion of the hard palate and the vault of the pharynx by a broad base It 


wms 
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covered by skm and by a growth of fine hairs On microscopic examination, it 
was found to contain well differentiated derivatives of the three germinal layers 
The structure was organoid m character, a teratoma and not an embryoma The 
author places the tumor in group III of Schwalbe’s classification of the epignathi 
In accordance with this classification, the author derives the structure from a 
totipotent misplaced blastomere q rp Schultz 


Bilateral Ductus Arteriosus G Salzer, Beitr z path Anat u z allg 
Path 81 671, 1929 

In an infant, a girl, who died at the age of 7 weeks, a diagnosis of congenital 
heart disease had been made shortly after birth She had been cyanotic from birth 
The patient was admitted to the hospital at the age of 1 month for infectious 
pemphigus The area of cardiac dulness was increased, and tlie second aortic sound 
was intensified The cyanosis became gradually more intense, and the child died 
in spite of improvement in the infectious condition of the skin The clinical diag- 
nosis was congenital heart disease, probably' transposition of the arterial trunks At 
necropsy the heart was found greatly enlarged It consisted of a single ventricular 
chamber and a single auricular chamber Nothing suggestive of a rudimentary 
ventricular septum could be found In tlie auricle was a small ridge which was 
thought to be probably part of the lower boundary of the foramen ovale The 
trunk of the pulmonary artery was obliterated A persistent ductus botalli united 
the right pulmonar}^ arterj with the arch of the aorta, and a similar structure united 
the left pulmonary artery with the aorta at the level of origin of the left sub- 
clavian artery The anomaly is considered a maldevelopment resulting from 
inhibition of growth (Hemmungsinissbildung), the inhibition manifesting itself in 
failure of the formation of the cardiac septums and m failure of the normal regres- 
sion of the gill cleft arteries q j Schultz 


Histogenesis of the Inflammatory Reaction A A IvIaximow, Beitr 
z path Anat u z allg Path 82 1, 1929 

This paper, the last from the pen of Maximow, restates the results of a line 
of work on which he had been engaged since 1902 and reiterates the views held 
as the result of that work Although it takes into consideration all of his older 
work relating to the histogenesis of the inflammatory reaction, it is based also 
on new experimental studies of the inflammatory reaction of the subcutaneous 
tissue of the rat, undertaken with the aim of testing the validity of the conten- 
tions of the von Mollendorfs relative to the origin of inflammatory exudate cells 
In the normal subcutaneous areolar tissue of the rat, kfaximow recognizes, m 
addition to mast cells and fat cells, only three types of cells, fibroblasts, resting 
wandering cells or histiocytes and eosinophilous leukocytes, the latter being dis- 
tinct from the granular leukocytes of the blood Under the influence of an 
inflammatory stimulus, granular leukocytes, lymphocytes and monocytes iinade 
the tissue from the blood stream, and the local histiocytes become transformed 
into ameboid, phagocytic polyblasts, as do also the lymphocytes which have 
emigrated from the blood The origin, transformations and fate of the hema- 
togenous granular leukocytes, the fibroblasts and the polyblasts are described, 
greatest attention being given to the polyblasts The contribution is an evalua- 
tion of results obtained by the use of careful histologic technic and of conclusions 
reached by the mode of thought of the anatonust, as compared with the results 
obtained by the vital, supravital, physical, chemical and physicochemical methods 
of the modern experimental pathologist and of the mode of thought of “Patho- 
logen und Klimker ” It is a scathing criticism of what Maximow considered to 
be poor technical methods It is a caustic criticism of the conclusions reached 
by others by means of improper technic It is a sarcastic criticism of the work 
of those who have apparently entirely neglected or overlooked his own previous 
work It is a polemic against von Mollendorf and his school, who ascribe 
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embryonic multiple potencies to what they term the fibroblastic syncytium which 
may give rise to all the various types of cells present m an inflamed tissue It 
,s the cry of a man who felt that his life’s work had not been appreciated This 
feeling is suggested m Maximow’s maximum in his opening paragraph, Us wird 
aber heutzutage m der Biologic und Mcdizm so viel geschrieben und so wenig 
gelesen,” and is apparent m the frequent references to his own work, knowledge 
of which should have prevented the appearance of much that has been published 
Maxiinow was a master of several languages and could express himself equally 
well in all of them, he seemed to know the idiom of the language in which he 
wrote Certainly no German ever used Ins own language more bitingly and 
more incisively, yet withal more precisely, than did Maximow in his last con- 
tribution It IS published as left by him, m the form of his first draft Perhaps 
if he had lived he would have softened its tone somewhat, which would have 
been unfortunate It is an excellent summary of Iilaxmiow’s work and views 
in a field to which he devoted much of the energy of a lifetime The article 
opens with an introduction by Maximow’s pupil, colleague and friend, William 
Bloom, who desciibes the circumstances under which the manuscript was pre- 
pared It closes with a short paragraph by Maximow’s colleague and friend, 
Ludwug Aschoff, who regrets that Maximow had the feeling that his own work 
was not properly appreciated by German pathologists There are thirteen plates 
excellently reproduced in halftone q rp Cchttitz 


Senilc Fibrosis L Muller, Beitr z path Anat u z allg Path 82 57, 1929 

Senile fibrosis is defined by Muller as an increase in the fibrous framework of 
the parenchymatous organs of the body If such a process occurs it must be a 
physiologic manifestation of advancing age, and all other factors such as inflam- 
mation, degeneration and venous stasis must be excluded To determine whether 
there actually is such a thing as senile fibrosis, he made a comparative study of 
the framework of various organs and tissues of persons of various ages Paraffin 
sections of uniform thickness w'ere subjected to trypsin digestion and were stained 
and the framework was studied As the result of such study he divides the sup- 
porting framework of tissues and organs into a reticulum fiber system, which 
occurs in the spleen, lymph nodes and liver, and a basal membrane system, which 
occurs in adipose tissue, skeletal muscle, myocardium, suprarenal glands, thyroid 
gland, hypophysis, kidney and lung The first, which is composed of a meshwork 
of fibrils, corresponds to what has been called the reticulum of the organs in 
which It occurs The second, composed of a meshwork of flattened, membranc- 
hke fibers, is more extensive than the gitter fibril system of the tissues in which 
It occurs The framework is considered a homogeneous transfoi mation of the 
embryonic mesenchymal ground substance Collagen is not present in it, except 
m the broader supporting bands which separate lobules or lobes and in the capsules 
of organs The framework described by Muller does not increase with age, 
either relatively or absolutely On the contrary, with age there occurs a pro- 
gressive decrease in the supporting framework which runs parallel With the dis- 
appearance of parenchymatous elements A relative thickening of the capsule 
and septums occurs as the result of senile atrophy of the organs Muller concludes 
that there is no true senile fibrosis ^ „ 

O T SenuLTz 


Transeormation or Ehigratfd Lymphoc\tes into Polyblasts in tbz 
^nflammator^y^Reaction a Karmally, Beitr z path Anat u z allg 


In the number of Ziegler’s Beit? age that contains Maximow’s last word on 
the polyblast theory, appears this brief report, based on work done in Aschoff’s 
laboratory, of results which are interpreted as diametrically opposed to Maxi- 

emigrated lymphocytes become transformed into 
polyblasts in the field of inflammation Before reading this article, one should 
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read, in the original, what Maximow has to say about technical methods Kar- 
mally believes that many of the emigrated mononuclear blood cells that Maximow 
held to be lymphocytes w'ere probablj'^ monocytes He substantiated this belief 
b} the use of the supravital staining method, b> means of wdnch he claims that 
it is easy to distinguish between the lymphoc}'tes and the monocjtes of the rat’s 
blood He set up inflammatory reactions in the skin and in the peritoneal cavit> 
of normal rats and of rats wdnch had been treated w'lth benzene or with the 
roentgen rays In normal animals, emigrated leukocytes and monocytes pre- 
dominate in the inflammatory area, the histiocytes take part in the reaction only 
secondarily and later In animals treated wnth benzene, emigration of leukocytes 
and monocytes is slight, and the histiocytic reaction predominates The cellular 
composition of the inflammatorj tissue of rats treated witii the roentgen ra}s is 
intermediate betw'een the other tw'o In the mflammatorv peritoneal exudate of 
rats receiving preliminary treatment w'lth benzene or the roentgen ra\s, leukocjtes 
predominate and lymphocytic emigration is slight Graduallj tlie monocjtes (his- 
tiocytes) become more numerous and the Ijmphocjtes become correspondingh 
few'er In preparations of the blood and peritoneal exudate that were incubated, 
a transformation of Ij'mphocytes into monocytes could not be observed Karmalh 
admits the transformation of monocytes into poly blasts, but denies the transfor- 


mation of lymphocytes into monocytes or poh blasts 


O T ScHbITZ 


SiGNiriCAXCE OF Fixflv Graxuiar Caicium IX THc Arterial Media E 
Farkas and P Fasal, Beitr r path Anat u z allg Path 82 102, 1929 

A systematic studv of the presence of finely granular calcium m the media 
of the arterial system w^as undertaken by the authors for the purpose of deter- 
mining a possible relation of this process to arteriosclerosis and atherosclerosis 
Deposition of finely granular calcium m the media was encountered so frequentlv 
m persons of 20 years of age and over as to appear almost phvsiologic The quantity 
of the deposit increases with age It bears no apparent relationship to any disease 
In arteries that showed no change other than the presence of fineh granular 
calcium in the media, the percentage distribution of the process for the various 
arteries examined was as follows coronary, 9 per cent renal, 11 per cent, radial, 
21 per cent, femoral, 39 per cent, aorta, 83 per cent In cases with fibrous 
thickening of the intima (arteriosclerosis), the percentage distribution w'as as 
follow'S coronary, 4 per cent , renal, 20 per cent , radial, 65 per cent , femoral, 
75 per cent, aorta, 83 per cent In cases wnth true medial calcification (athero- 
sclerosis), the figures w'ere as follows coronary, 25 per cent, renal, 35 per cent, 
radial, 75 per cent, femoral, 82 per cent, aorta, 95 per cent Although the process 
IS relatively somewhat more frequent in arteries which are the seat of athero- 
sclerosis, the authors do not think that the presence of finely granular calcium in 
the media bears any-^ causal relationship to atherosclerosis The process is the 
result of the functional demands made on the vessel wall ani\ is the result of 
physiologic wear and tear of the arterial tissues ^ 


Effect of Experimfxtal Occlusiox or the Rex^al Veix R Nishii, Beitr z 
path Anat u z allg Path 82 112, 1929 

Thrombotic occlusion of the renal vein in the human being has variable effects, 
sometimes slight, sometimes grave, depending on the rapiditv with which the 
occlusion occurs If this is gradual, a good collateral circulation is developed and 
the effects are slight It has been claimed by several workers that a collateral 
circulation is not readily^ developed in the rabbit after occlusion of the renal vein, 
this animal differing m this respect from the human being and the dog Nishii 
repeated such experiments and attempted also to bring about a gradual narrowing 
of the vein with final complete occlusion Sudden complete stoppage of the v'enous 
outflow led to necrosis of the kidnev that was complete except for small areas 
near the hilum The kidney underwent fibrous contraction, calcification and even 
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bone formation If the hindrance to the outflow Avas more gradually brought 
about little change occurred so long as any outflow was possible The final com- 
plete occlusion of a renal vein which had been narrowed by previous procedures 
resulted in necrosis of the kidney In one such experiment, however, a collateral 
circulation developed and little damage was done to the kidney by the final closure 
of the vein Nishii concludes, in agreement with others, that the degree of injury 
following occlusion of the renal vein depends on the degree to which a collateral 
circulation is developed, and that m the rabbit an adequate collateral circulation 
IS not readily formed O T Schult? 


Arterial Changes in Spontaneous Gangrene K Sponheimer, Beitr z path 
Anat u 7 allg Path 82 122, 1929 

The author criticizes the modern tendency in pathology which makes functional 
changes predominant and morphologic alterations secondary He feels that this 
tendency manifests itself in discussions relating to the pathology of the vascular 
system, in which vasomotor changes are held responsible by some for all the 
anatomic alterations encountered As a contribution to the subject he presents 
two cases of gangrene of an extremitv In the first case, that of a man, aged 
28, the vascular lesion was a tvpical thrombo-angiitis obliterans The author 
accepts and presents Buerger’s conceptions of this disease in great detail The 
second case was one of gangrene of the left foot in a man, aged 38, with recur- 
rent polyarthritis and a fresh rheumatic endocarditis on the basis of an older 
rheumatic valvular lesion The vessels of the extremities, both upper and lower, 
were greatly thickened and their lumen was diminished No details of micro- 
scopic observations m the second case are presented q -p Schultz 


The Presence or Fibrin in the Tubercle Iv Evelbaueji, Beitr z path Anat 
u z allg Path 82 141, 1929 

Following a general discussion of exudative inflammatory reactions in the 
tubercle, the author describes the localization and morphology of fibrin in the 
early tubercles present m the liver and spleen m three cases of chronic pulmonary^ 
tuberculosis with cavity formation and caseous pneumonia He found the Eppinger 
method for demonstrating bile canaliculi the best staining method for fibrin in 
the tissues He made two slight modifications m the Eppinger metiiod After 
mordanting of the block of tissue, sections were cut on the freezing microtome 
instead of m celloidin, and the hematoxylin solution was allowed to act for 
twenty-four hours at incubator temperature instead of from one-half to sev^eral 

hours as in the original method ^ r. 

O T Schultz 


Cardiac Maldlvei orments in Adults H G Schramm, Beiti z path Anat 
u z allg Path 82 153 1929 

Two cardiac anomalies of types usually considered incompatible with a long 
duration of life are described In a man, aged 48, the aorta arose to the right 
of and behind the pulmonary artery, being situated between the latter and the 
right auricular appendage There was a subaortic defect of the ventricular 
septum This heart is considered an example of Spitzer’s type 1 of transposition 
In a second case, that of a man aged 58, both the aorta and the pulmonary arterv 
arose from the right ventricle, the ventricular septum being defective This is 
Spitzer’s type 2 of transposition 

O T Schultz 


Racemose Angioma or Brvin with Varix Formation and Rupture A 
Ruhl, Beitr z path Anat u z allg Path 82 163, 1929 

A man, aged 32, became suddenly ill with symptoms of cerebral irritation 
TOm.tmg, opisthotonos, stiffness of the neck, a positive fclnig sign and 
of consciousness Conscionsness returned the next day but the patient 



1092 


ARCHIVES OF PATHOLOGY 


remained in a semi-irrational condition The temperature was normal On 
admission to the hospital on the eighth day, papilledema and multiple retinal 
hemorrhages of the left eje were noted The cerebrospinal fluid was under 
greatly increased pressure and was 3 'ellowish Death occurred on the sixteenth 
daj At necropsj clotted blood was present at the base of the brain and between 
the cerebellum and the occipital lobes The lateral ventricles were dilated by 
partly clotted blood In the region of the left side of the brain stem and causing 
an elevation of the floor of the left lateral ventricle was a hemorrhagic tumor 
mass the size of a hens egg lilacroscopicallj , two varices the size of a cherry 
could be detected Rupture of both of these had occurred Microscopically, the 
mass was a venous racemose angioma Previously reported similar cases, which 
are few m number are briefly reviewed ^ c;rwnrT 7 


Atresia or the Aorta an Adoit K Deckner, Beitr z path Anat u z 
allg Path 82 172, 1929 


In a woman, aged 70, the aorta was found obliterated at the level of attach- 
ment of the obliterated ductus arteriosus An adequate collateral circulation had 
been formed by waj of the deep cervical, lateral thoracic, internal mammary, 
intercostal and inferior epigastric arteries Terminal thrombosis had occurred in 
some of these collateral vessels and m the aorta below the point of atresia 
Atresia of the aorta at the level of the ductus arteriosus is not a rare anomaly 
in the new-born but is usual!} not compatible wuth a long duration of life The 
author could find twentj examples of the lesion in the literature He expresses 
his belief that the effects of the lesion are slight if the obliteration of the ductus 


and of the aorta occur so gradualh 
collateral circulation 


that there is time for the development of a 

O T Schultz 


Axthracotic CA\m Formation in the Lung G Stern, Beitr z path Anat 
u z allg Path 82 178, 1929 

The older literature contains many references to cavity formation in the lung 
which w'as considered to be the result of anthracosks In England the condition 
W'as known as black phthisis, in German} as phthisis atra, and in France as 
phthisic charboneuse More exact knowdedge of the tuberculous process estab- 
lished that most of these cases were examples of cavity formation due to tuber- 
culosis Anthracosis came to be looked on as a relatively harmless process, 
although silicosis w'as kiiowm to cause marked changes in the lung In the later 
literature, instances of nontuberculous cavity formation in anthracotic lungs are 
few The author presents such a case The formation of the multiple cavities 
noted is ascribed to degeneration, necrosis and softening of chronically inflamed 
tissue, the vascular supply of W'hich becomes inadequate for proper nutrition of 
the tissue The following percentages of some of the constituents are of interest 
normal lung dried substance, 16 per cent, ash 4 5 per cent of dried substance 
coal dust 0 6 per cent, silicate dust 0 2 per cent , anthracotic lung with cavity 
formation dried substance 20 per cent, ash 8 5 per cent of dried substance, 

coal dust 12 6 per cent, silicate dust 1 6 per cent In view' of the comparative 
inocuousness of coal dust in the lung, the author believes that the increased silicate 
content is an important factor in determining the formation of cavities 

O T Schultz 

Maldevelopments of the Lung F Altmann, Beitr z path Anat u z allg 
Path 82 199, 1929 

On the basis of thirteen examples, most of them in new-born infants or still- 
born fetuses, Altmann makes a classification of maldevelopments of the lung 
into W'hich he thinks most, if not all of the previously described examples can 
be fitted The maldevelopments are divided into tw'o main groups those char- 
acterized by disturbances of growth, and those characterized by failure of develop- 
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ment of the epithelial or mesenchymal element in a circumscribed area with over- 
growth of the other element Cyst formation may occur in either group Ihe 
first "roup IS subdivided into two groups In one there is simple overgrowth of 
the bronchi and their end branches This process may involve a restricted area or 
a whole lobe or lung The bronchial overgrowth may be associated with varying 
de"rees of incomplete differentiation In the second subgroup there is localized 
overgrowth of the bronchial branches, with a failure of development of the 
terminal outgrowths of the bronchi In the second mam group the process is one 
of hyperplastic or blastomatous overgrowth m a localized area of elements 
normally present, but because of the proliferation of one or the other clement, 
the relationship of the tissue elements to each other is an abnormal one The 
second main group is subdivided into two subgroups, depending on whether the 
epithelial or mesenchymal elements are hyperplastic Two examples of mediastinal 
C 3 'st are included, these the author is also able to place in his classification 

O T Schultz 


Histology or Clphalhouatoma O Hatschek, Beitr z path Anat u z 
allg Path 82 268, 1929 

Hatschek says that the histology of the reparative changes in cephalhematoma 
has not been previously described He presents in detail a microscopic study of 
the process based on two examples The first came from a child which lived 
seventeen days, the second from one which lived three months In each case 
there was congenital internal hydrocephalus In the first case there was an 
external and an internal hematoma, in the second case, only an internal one In 
the first case, the bone between the central portions of the two hematomas was 
necrotic Organization of the hematoma occurs at the periphery by the for- 
mation of cellular connective tissue The pericranium or the dura, lifted off 
by the hemorrhage, acts as a cambium layer and forms new bone m the organiza- 
tion tissue Toward the central portion, away from the lateral margins, the area of 
hemorrhage had become encapsulated by a thin layer of dense fibrous tissue 
Connective tissue proliferation was no longer active in this tissue, but new bone 
formation was in process, both above and below the encapsulated hemorrhage 
Red blood corpuscles had disappeared from the latter The author believes that 
the hematoma must finally be replaced by new formed bone, which forms a layer 
considerably thicker than the normal skull Although he has not seen the still 
later stages, he believes that the thick layer of new formed bone is gradually 
reduced to normal thickness by pressure exerted on its inner surface by the 
growing brain He appends a description of the proliferative changes and new 
bone formation in a syphilitic cranial osteophyte into which hemorrhage had 
occurred at birth _ „ _ 

O r Schultz 


Aplasia of thf Thyroid in Relation to Endocrine Function During Fetal 
Life E J Kraus, Beitr z path Anat u z allg Path 82 291, 1929 

In his discussion of the question whether the endocrine organs manifest their 
specific functions during fetal life, Kraus quotes the opinion of E J Thomas 
that these organs exhibit no activity during the fetal period under normal con- 
ditions, but that the fetus is dependent for its endocrine hormones on those of 
the maternal circulation As a contribution to this question, he presents a study 
of a male infant 47 cm long, which died on the day of birth In addition to 
multiple anatomic maldevelopments, the following changes were noted in the 
endocrine systein complete aplasia of the thyroid, hypoplasia of the thymus, 
hjperplasia of the hypophysis and suprarenals The parathyroids, the interstitial 
cells of the testes, and the islands of Langerhans were normal The hypoplastic 
thymus revealed microscopic evidence of involution The hyperplasia of the 
hypophysis involved the anterior lobe and was due to an increafe inTe numbe 
of large chromophobe cells Both the cortex and medulla of the suprarSials 
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were hyperplastic and the medulla gave the chrome reaction, which is accepted 
as evidence of epinephrine formation Kraus interprets the changes noted in the 
endocrine system as proof that a mutual inter-relationship of the organs of this 
system exists during fetal life and that the endocrine sjstem functions specifically 
before birth O T Schultz 


The Makrow or the Human Femur \V Halifrmann, Beitr z path Anat 

u z allg Path 82 345, 1929 

Although much attention has been paid to changes in the marrow which mani- 
fest themselves in alterations of the cellular composition of the circulating blood, 
little attention has been gnen, according to Hallermann, to changes m the marrow 
that do not lead to deiiations from the normal blood picture His report is 
based on the study of the marrow' of the femur of 1,400 necropsies made during 
a period of about eight months in Schmorl’s institute, where the right femur is 
routinely remoyed for examination, in many' cases the left femur was also 
remoy'ed A frontal section of the bone permitted examination of the marrow' 
from the head of the condyles Hallermann’s study y\as directed along three 
lines the relative distribution of red and fatty marrow in the femur, localized 
changes in the femur marroyv yvithout alterations in the peripheral blood and 
changes peculiar to the fatty marrow alone Red marrow was found to be 
present m most of the femurs examined, being usually limited to the upper third 
of the bone It occurred as small islands m the fatty marrow, as a narrow zone 
immediately beneath the cortical layer of the bone, m the neck of the femur as 
a red streak in the long axis of the bone or as a layer beneath the cartilage of 
the head The localized changes noted yyere hemorrhages into the inarroyy, cyst 
fonnation, and necrosis Localized hemorrhages \yere seen m forty cases and 
cysts 111 fourteen The lesion to yvhich the author deyotes most attention is one 
limited to the fatty marroyy often yisible in the gross as a yelloyv zone about an 
older area of hemorrhage Microscopically, such areas yvere composed of necrotic 
fat cells and of neiv formed cells yyhich contained fat droplets Tlie necrosis, 
yvhich yvas often associated yy ith fibrin formation, is held to be due to poor nutri- 
tion of fat cells about areas into yvhich hemorrhage has occurred The neyv 
formed cells containing fat, the author believes to be reticulum cells yyhich haye 
stored the fat liberated by necrotic fat cells He does not consider them true 
fat cells or lipoblasts, and their formation is not a process of regeneration ot 
true fatty marrow O T Schultz 


Primarv Arteriosclerosis of the PuLMOX'ARy ARTERy U Steinberg, 
Beitr z path Anat u z allg Path 82 443, 1929 

In this communication Steinberg, yvho had discussed the subject of secondary' 
pulmonary arteriosclerosis m the preceding number of the Bciitage, reports tyyo 
cases of the primary' form of the condition The patient in one yvas a man aged 
SO, the other yvas a yyoman aged 52 years The man had had an attack of acute 
rheumatic polyarthritis a year before his death In each case a clinical diagnosis 
of y'ah'ular disease of the heart had been made Common to both cases yvas 
marked hypertrophy of the right yentncle, and slight macroscopic arteriosclerosis 
of the larger pulmonary yessels and general circulation In the first case the 
smaller arteries and arterioles of the lung were the seat of a marked and yyide- 
spread productu'e inflammatory' process, yvhich was most marked in the adyen- 
titia and had led to great narroyving of the lumen The process is held to have 
been infectious in origin and probably rheumatic In the second case the small 
arteries and arterioles yyere iny'oU'ed in an arteriosclerotic process yyhich yyas 
characterized by intimal thickening that greatly decreased the lumen The 
hypertrophy of the right yentncle yyas ascribed m each case to the mechanical 
hindrance to the pulmonary circulation offered by the narroyy'ing of the arterioles 
In each case many of the yessels yyere thrombosed p, q- 
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Acute Peptic Gastritis E PIammer, Bcitr 7 path Anat u z allg Path 
82 485, 1929 

As a contribution to the much discussed question as to whether the gastric 
juice can injure the previously normal mucosa, as Aschoff and his pupils have 
maintained, or can exert its digesting action on the mucosa only after the latter 
has been already damaged, as most others have contended. Hammer presents a 
stud}’’ of a process which he terms acute peptic gastritis To obtain material 
for study, stomachs removed at necropsy done immediately after death were fixed 
at once and subjected to serial microscopic examination In four stomachs with 
acute macroscopic ulcers m the pyloric region and m one with a similar lesion 
in the duodenum, the mucosa contained multiple microscopic lesions which are 
described in detail These were usually situated in the deepest parts of the 
furrows, and m all but one case they were limited to the p 3 doric region The 
lesions, which rarely penetrated deeper than the upper third of the mucosa, con- 
sisted of a superficial zone of fibrinoid hyaline necrosis At the margin this 
zone was covered by the surface epithelium, at the center the latter was absent 
Some of the capillaries within the zone of necrosis contained hyaline thrombi 
About the area of necrosis was a zone of leukocytic infiltration, in which fibrin 
was sometimes present The capillaries m this zone were not thrombosed, but 
contained an increased number of leukocytes The process is interpreted as an 
inflammatory reaction in a previously undamaged mucosa, the reaction being 
brought about by the caustic action of the gastric juice on the living tissue The 
explanation of the focal character of the lesions offers difficulties Hammer 
suggests that during contractions of the stomach, the gastric juice may be held 
for longer periods within the furrows of the mucosa Other factors may have 
a part in rendering the mucosa subject to the action of the gastric juice, but 
the author contends that the acute inflammatory reaction is the result of the 
direct and primary action of the gastric juice on the tissue 

O T Schultz 


Atherosclerosis or the Coronary Arteries of the Heart ICapitoline 
WoLKorF, Beitr z path Anat u z allg Path 82 555, 1929 

Under arteriosclerosis are included a number of processes, one of which is 
atherosclerosis By atherosclerosis the author understands a condition charac- 
terized by lipoid infiltration of the deepest layer of the intima, by fibrous thick- 
ening of the Ultima over the area of infiltration, and by the formation of nodular 
plaques that contain lipoids, chiefly cholesterol or its esters, and that protrude 
into the lumen of the vessel Previous studies of atherosclerosis of the coronary 
arteries have been chiefly statistical m character The author made a systematic 
macroscopic and microscopic study of the coronary arteries of 120 persons rang- 
ing in age from 4 months to 75 years, with a fairly even distribution among the 
different decades There were fifteen cases in each of the first six decades 
except the first, in which there were twenty, and the fifth and sixth, in each of 
which there were sixteen, there were fourteen cases in which the patients were 
more than 60 years of age The normal functional and histologic characteristics 
of the coronary arteries differ from those of any other part of the arterial 
system The coronary circuit is a short one and is the first one to be given 
off from the aorta, hence it is subjected to a higher intra-arterial pressure than 
exists elsewhere This functional characteristic manifests itself by a physiologic 
increase of elastic tissue in the intima, to such a degree that by the second or 
third decade the intima is as thick as the media, a normal structure exhibited 
by no other artery Atherosclerotic changes begin to make their appearance in 
the coronary arteries during the first decade of life and increase in frequency 
with each succeeding decade In the series studied they were noted in 2 of 20 
cases of the first decade, in 9 of 15 cases of the second decade, m 12 of 15 cases 
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of the third decade, in 13 of IS cases of the fourth decade and m every case 
of all later age periods In the earlier periods of life they occurred in the mam 
trunks of the coronary arteries and consisted only of flecklike areas of hpoid 
infiltration With increasing age, the process progressively involved the rest 
of the coronary system, the left coronary almost without exception being involved 
to a greater degree than the right At about the middle of the second decade, 
fibrous thickening of the intima over the areas of infiltration makes its appear- 
ance and becomes progressivelj more marked at later ages Nodular athero- 
sclerotic plaques begin to appear during the fourth decade, these in their turn 
become progressively more numerous as the age increases The progressive 
increase in the incidence of atherosclerotic changes, and the appearance of fibrous 
thickenings and of nodular plaques as the age increases indicate, as does also 
the histology of the lesions that the three types of lesions, that is, pure lipoid 
infiltration, thickening of the intima, and the formation of atherosclerotic pla- 
ques, are progressive stages of a single process The primary condition in this 
process IS lipoid infiltration, as postulated by Anitschkow, m whose laboratorj 
the work was done Thickening of the intima and plaque formation are secondary 
reactions to the infiltration The plaques as a rule contained much lipoid mate- 
rial In a few instances, tlie plaques contained little or no lipoid In such 
lesions there was noted an ingrowth of capillaries into the plaque from the media 
The capillaries were sui rounded by xanthoma cells Resorption of lipoid mate- 
rial from the plaques may therefore occur The regressne changes seen in the 
plaques were crvstallinization of cholesterol, atheromatous softening and calcifi- 
cation The most important general factor m atherosclerosis is the abnormality 
of metabolism which leads to lipoid infiltration A second general factor is 
the increased arterial pressure Local factors which influence the frequency and 
distribution of the process m the coronary arteries are the relatnelv higher 
pressure in the coronary circuit and the structure of the coronary arteries 

0 T SenuLTZ 

Cholesterol Pericarditis H Herzenberg and I Faeils-Gordon, 
Centralbl f allg Path u path Anat 46 97, 1929 

Autopsy of the body of a 21 jear old woman disclosed a scirrhous carcinoma 
of the stomach and a bronchiogenic carcinoma of the left upper lobe with extensne 
metastases The left pleural cavity contained about 250 cc and the pericardial sac 
about 750 cc of a vellow fluid The epicardium contained metastases and m addi- 
tion warty j^ellow growths and granulations Presumably the authors encountered 
a case of Hydrops adiposus seu chyliformis, because analyses of the pericardial 
fluid jnelded 7 per cent albumin and 5 5 per cent cholesterol The carcinoma 
metastases had invaded all Ia^ers of the epicardium and blocked the bmphatic 
drainage George Rlkstinat 


Sclerosis of Multiple Endocriae Glaads P F Richter, Deutsche med 
Wchnschr 55 1760, 1929 

In a woman, aged 62, m w'hom axillary and pubic hair and evebrows had fallen 
out thirty years before, there w^as noted increasing muscular w'eakness, slow^ 
scanning speech and apathy for twm years Shortly before death there w'^ere alter- 
nating periods of unconsciousness and consciousness The essential clinical signs 
W'ere a marked secondar3" anemia, a systolic blood pressure of 85 and a basal 
metabolic rate of less than normal The postmortem examination disclosed a 
marked atrophj" of the hypophysis, thyroid gland, suprarenal glands and o\aries 
Histologically there were marked fibrous changes and atroplw of these tissues 
It was thought that a puerperal infection thirtj' lears previouslv might have 
initiated these changes j bkeslich 
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Arterial Changes in Poisoning with Irradiated Ergosterol (Viosterol) 
R Huckel and H Wenzel, Ztschr f Kreislaufforsch 21 409, 1929 

Viosterol was given to rabbits by mouth in amounts of from 9 to 700 mg within 
from one to three weeks, in single doses of from 1 to 100 mg The animals lost 
weight and nearly all of them died spontaneously Macroscopic examination of the 
arteries of rabbits which had not received more than a total dose of 20 mg revealed 
elevations in the beginning of the aorta In animals which had received from 
50 to 70 mg of viosterol the ascending portion of the aorta was thickened and 
its inner surface was rough and contained hard plaques that projeeted into its 
lumen In the descending portion of the aorta the changes w'ere less marked 
but at the transition from the thoracic aorta to the abdominal aorta they were 
pronounced , the lower lumbar portion of the aorta was macroscopically free 
from changes In animals which had received from 100 to 200 mg of viosterol 
the process involved the entire aorta In all the animals wdiich had rccened still 
largei doses the whole aorta had been converted into a rigid tulie which curled 
outward when incised longitudinally The extensne, hard deposits of calcium wuth 
intervening large and small ancurj'sms and the rough inner surface of the aorta 
constituted a characteristic picture of the I'ascular injuiies produced b\ viosterol 
Compared with these changes in the aorta, the changes in the large arteries were 
unimportant Microscopically, calcification could not be demonstiatcd m animals 
that had received a total dose of only 12 mg , in these animals, howevei marked 
changes in the media were noted Ihe outer lajers of the media were loosened 
and presented a honeycomb marking Large vesicular cells w'hich did not contain 
fat were piesent The irregularity of the inner surface of the aorta was particularly 
marked m one animal which had received a total of 14 mg In the projections the 
fibers of the media were loosened Particularh the inner lavers of the media w'crc 
characterized by localized areas that stained poorly , in these areas the elastic fibers 
were decreased m number and show'ed interruptions in their continuity In some 
places in the aorta structures resembling giant cells w'cre noted, together wuth 
degeneration of the nuclei and fibers and calcification In areas in which the 
calcification of the media was marked, the overlying intima had become necrosed 
whereas the outer layers of the media w'ere almost unchanged From this study 
It IS evident that the fiist moiphologic changes in the development of the process 
occur in the media Examination of the arteries of the kidney revealed that here, 
also, the pathologic process began m the media Changes m the media of the 
arteries of the kidney wcie noted in animals that had received onlj^ 9 mg of 
viosterol Contrary to the changes in the aorta, large doses of viosterol produced 
extensive primary necrosis of the media of the arterioles of the kidnev The author 
emphasizes the fact that only minute quantities of viosterol w^ere lequired to 
produce marked injury of the wall of the aorta and of the arteries of the kidney 


The Influence of Infection on the Thvroid Gland and Its Significance 
in the Etiology of Goiter in Holland H L Koester, Dissertation, 
Utrecht, 1929 


In Holland, the normal thyroid gland shows a different histologic structure 
according to sex, age, locality, menstruation and pregnancy (43 autopsies) The 
normal weight of the oigan varies between 20 and 50 Gm , the average weight 
being 30 Gm m the adult After the age of 50, involution of the thyroid begins 
The difference betw^een normal and goitrous thyroid gland applies to the form 
and size of the acini, amount and quality of the colloid and height and proliferation 
of the epithelium The influence of different acute and chronic infectious diseases 
on the thyroid gland was studied in ninety-five autopsies Following acute infectious 
diseases, typhoid fever and septicemia, the thyroid gland showed hyperemia, decrease 
of colloid and desquamation of the epithelial cell layer These changes did not 
resemble the histologic appearances in goiter 

Bactenologic examinations of tw^enty-seven goiters and of the feces of twenty 
goitrous patients did not support the theory that goiter is due to some local or 
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intestinal infection In the feces of goitrous persons, no other micro-organisms and 
no more parasite eggs were found than in goiter-free people 

In extensive experiments on rats, broth cultures of feces from patients with 
goiter were fed for four months, but the animals did not develop hj^perplastic 
changes of the th 3 'roid gland ^ Hellwig 


Microbiology and Parasitology 

The Relation or Moisture to the Distributiox* of Human Trichuris and 
Ascaris L a Spindler, Am J Hj'g 10 476, 1929 

The incidence of Tuchnus in southwestern Virginia %vas found on the whole 
to be much low'er than that of Ascmis However, in an area differing from 
, those with a low' incidence of Titchuits onlj' in the amount of moisture in the 
soil (due to the abundance of shade) the incidence of TncJiints was not only 
higher (61 per cent) than that of Asemts (56 per cent) but tbe infestations were 
also quite heavy 

From all the information available (laboratory experiments and incidence 
data), it w'as concluded that an important factor in the differences found n the 
incidence of Ascaiis and TncJiuns m regions where habits of soil pollution seemed 
favorable for their spread was a difference in the moisture requirements of the 
eggs This W'as indicated by the fact that w'herever the soil w'as kept moist on 
account of high rainfall or dense vegetation, the incidence of Tiichuns w'as, as 
a rule, high, w’hile a high incidence of Ascaus was found m much drier situations 

John Phair 


A Rvt-Fle'v Sur\e\ of Pfiping Marshall Hertig \xd Tsefang F Huang 
4.m J Hyg 10 521, 1929 

In a rat-flea sur\e\ of Peiping extending throughout one jear, 6,286 rats w’ere 
examined Xcnopsylla clicopts (98 per cent) and Co atophyllus amsus (2 per cent) 
were the only rat-fleas found The average number of Xowpsylla per rat w'as 
133 for the whole year with a maximum of 3 1 m August and a minimum of 
0 3 in February 

Peiping s freedom from bubonic plague is not to be explained bj the absence 
of the vector, Xcnopsylla chcopis but w'ould seem to he partly m its geographical 
position and partly in the prevalence throughout most of the year of climatic con- 
ditions, notablj' the extreme drjness and the cold winter, unfavorable to tbe 


establishment and maintenance of plague (Brooks, 1917 ) 


John Phair 


The Life Histories of Diphyllorothrium Decipifns and Diphvllobothrium 
Erinacei H C Li, ^m J Hj'g 10 527, 1929 

These life histones have been studied and are presented thoroughly 

John Phair 

Ox* the Vires or Rat Anemia and Its Transmission by the Rat Lousf, 
Poly PLAN Spinelosa Calista P Eliot and W W Ford, Am J Hj'g 
10 635, 1929 

The splenectomized Wistar rat was used for the studj' of insect transmission 
of Baifonclla vnii is Living lice w'ere picked from infected stock and placed on 
these test animals Seven of nine rats died of anemia within from three to five 
davs after the first appearance of Bat iouclla and eighteen to tw'enty-eight days 
after infestation with the lice One rat recovered from the first attack and died 
in a relapse on the thirtj'-third daj' after infestation One rat showed a prolonged 
recoverv One attack of Baitonclla anemia does not protect the splenectomized 
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rat against subsequent spontaneous or induced attacks while ui the adult normal 
rat with intact spleen the disease cannot be produced The blood of sixty-two 
wild rats has been examined for BaitoneUa inuiis Of these, fourteen showe a 
definite infection Many of the wild rats examined harbored trypanosomes and 
leptospiras How much these other infections contribute to the breaking dovvn 
of the defense mechanism of the spleen and so to the appearance of Bai tonel a 
mtuis has not been determined John Phair 


Chemical Changes in the Growth or Avian rumRCLi Bacilli on Longs 
S vNTHETic Medium A G Renfrew, S L Bass and T B Johnson, Am 
Rev Tuberc 20 114, 1929 

The growth of avian tubercle bacilli was followed analytically for a period 
of sixteen weeks, using the methods previously described (Am Rev Titbctc 
18 508, 1928) for the study of human tubercle bacilli The most striking fact 
revealed was the difference in the production of the substances of carbohydrate 
nature The copper-reduction curve suggests that these two micro-organisms do 
not produce the same carbohydrate combination m the metabolism 

H J Corper 


Chemical Ciiangi s irom the Growth or Timothy Bacilli on Longs Syn- 
thetic Medium Shailer L Bass and Tre \t B Johnson, Am Rei Tuberc 
20 122, 1929 

The grow'th of timothy bacilli was follow'ed analytically foi a period of six- 
teen iveeks, using the methods pieviously described for the study of human and 
avian tubercle bacilli The most striking difference betw^een timothy bacilli and 
human tubercle bacilli is revealed b\ the analyses for reducing sugars Timothy 
and avian bacilli are both characterized by the formation of sugar of low reducing 
powers, wdiile the reducing pow'er of the sugar formed in the case of human 
tubercle bacilli is variable and increases to a maximum The results of analyses 
indicate that the same sugar combination is not functioning m all three bacterial 


organisms 


H J Corper 


A Developmental Cvcle or the Tubercle B\cillus as Reiealed bt Single- 
Cell Studies Morton C Kahn, Am Rev Tuberc 20 ISO, 1929 

With the aid of Chamber’s inicromanipulator, it was possible to grow single 
tubercle bacilli or small groups of from two to six organisms in indwidual drop- 
lets of Long’s medium for va’-ying periods of time Under the experimental 
conditions described, the H37 strain of human tubercle bacilli did not multiply 
solely by simple fission but underwent a more complex type of reproduction con- 
sisting of (a) the initial segiuputing of the rod into three or more ovoid units, 
(b) the division of these units into diplococcoid forms, (c) subsequent grouping 
and reduction of these elements to a mass of dust fine particles from which 
extremely small and delicate rods were found to sprout, and (d) the later devel- 
opment of these tmy rods into the mature tubercle bacillus A so-called “ivild” 
strain of tubercle bacillus from urine was found to undergo an identical develop- 
mental process Some of the stages of growth were found to be nonacid-fast 
The possible relation of the forms encountered to those previously described by 
other observers is discussed 

H J Corper 

The Tissue Reactions to Primarv Infection and Reineection with the 
Tubercle Bvcillus Leroy U Gardner, Am Rev Tuberc 20 201 1929 

Histologic study serves as a qualitative basis for comparing the effects of 
primary infection and reinfection with the tubercle bacillus m the peritoneal 
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caMt 3 It demonstrates that the subpentoneal tissues are not exceptional in their 
behavior, and that these tissues also meet primary infection with a slow prolifer- 
ation, and reinfection with an inflammation accompanied by accelerated prolifera- 
tion Both sensitized and nonsensitized animals respond immediately to the 
injection of tubercle bacilli with an acute inflammation But in the primary 
infection, this reaction is nonspecific and it completely disappears after forty- 
eight hours In the reinfection the nonspecific exudation is accentuated by 
hypersensitn eness, and mflammatorj" phenomena do not disappear, but continue 
with increasing seventy throughout the course of the disease 

H J CoRprR 


CoLTLRiNG Bomxe ToBFRCLr Bacjlli ]Max EjANOFr and II C SwrANY, Am 
Re\ Tuberc 20 227, 1929 


A direct method is described tor obtaining growths and identifying tubercle 
bacilli from bovine material The bovine bacilli isolated grow directly on a 


cream-egg-milk medium, but not on a glycerol-egg-milk medium or other glycerol- 
egg medium There appears to be a shower of organisms associated in the lesions 
of cattle that resemble paratubercle bacilli, some of which appear to be tuber- 
culogenic after animal passage Direct inoculation and treatment with 3 per cent 
hj'drochloric acid and 3 per cent sodium hjdroxide are recommended for the best 


results 


H J CouprR 


The Effect of Ultraviolet Light on Corneal Tuberculosis in Rabbits H 
F Newton, Arch Surg 18 1542, 1929 

When tubercle bacilli are injected into the cornea and it is then exposed to ultra- 
\iolet irradiations before it shows a gross tuberculous lesion, the bacilli are 
destroyed and corneal tuberculosis is prevented On the other hand, if the lesion 
has de\ eloped, ultraiiolet irradiation does not sterilize tlie cornea, and even accel- 
erates tlie ulceration and exudate * xt 


The \gent of Herpes Hans Zinsser and Ffi-Fang Tang, J Immunol 17 
343, 1929 

The virus deteriorates rapidlj’' in the presence of free oxj’gen, but survives for 
considerablj" longer periods under anaerobic conditions The presence of serum 
also favors survival of the virus The serum of convalescents from encephalitis 
maj neutralize herpes vurus , this action of serum is independent of complement 
Eftorts to immunize with the dead herpes agent failed entirely 


Observations Following the Feeding of Salmonella Enteritidis to Rats on 
Diets Varying in Vitamin \ Content Elizabeth Verder, J Prev Med 
3 489, 1929 


Two of nine rats on a diet containing an adequate amount of vitamin A devel- 
oped a profuse watery diarrhea from twelve to twent>'-four hours after swallowing 
a suspension of living 9 cnitiidis, while none of the ten rats on diets containing 
verj' small amounts of tins vitamin showed anj'- sj^mptoms of “food-poisoning ” 
In this series of experiments neither the ability of this strain of S’ cntentidis to 
nwade the tissue nor its capacity to persist and probably increase in numbers in 
the duodenum were of importance in provoking “food-poisoning” symptoms The 
cultures of the spleen, livers, lungs, kidnejs and heart blood of the rats on defi- 
cient diets showed that most of them were harboring organisms commonly found 
in the intestinal flora, while the organs of the rats on adequate diets proved sterile 
5' ciita ifidis was isolated from the spleen, Iwers, lungs and kidneys, as well as 
from the duodenum, of many of the deficient-diet to which this organism has 


been fed 


Author’s Summary 
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Botulism Resulting from Consumption of Canned Onions Stewart A 
Koser and Dorothy O Reitfr, J Prev Med 3 499, 1929 

An outbreak of botulism involving two cases with one death in Chicago m 
1929 was caused by Italian canned onions (shallots) Botulinum toxin, type B, 
was demonstrated in the blood serum but not in the spinal fluid m the fatal case 
The presence of ClosUidinm botnhnum, type B, was also demonstrated m the 
small intestine (ileum) Inspection of approximately 400 cans of the same ship- 
ment revealed slightly over 1 per cent of swelled cans One swelled can, secured 
from a retail store, was found to be toxic and a culture of Clostridium botuhnum, 
type B, was isolated from this Authors’ Summary 

Quail as a Possible Source of Tularaemia Infection in Man R R 
Parker, Pub Health Rep 44 999, 1929 

Quail should be considered at least potential agents of human infection with 
tularemia Author’s Summary 

The Nature of the Lesion's in Generalized Vaccinia in Rabbits James 
McIntosh and R W Scarff, J Path & Bact 32 551, 1929 

With certain strains of virus, generalized vaccinia in rabbits regularly occurs, 
both after scarification and after intravenous inoculation All the lesions of gen- 
eralized vaccinia show the histologic picture of an infective granuloma affecting 
primarily the smaller blood vessels with endothelial proliferation, necrosis of tis- 
sues and subsequent fibrosis The visceral lesions are due to the direct action 
of the laccmia virus and not to the activation of a latent infection 

Authors’ Summary 

The Exotoxixs of Staphylococcus Pyogenes Aureus F jM Burnet, J Path 
& Bact 32 717, 1929 

The agent obtained in staphylococcal culture filtrates that is capable of kilhng 
rabbits acutely on intravenous injection is a true exotoxin The three activities 
of such filtrates in causing hemolysis m vitro necrotic skin lesions on intradermal 
injection into rabbits and acute death of rabbits after intravenous injections are 
manifestations of a single antigenic substance A typical anatoxin can be obtained 
witn full antigenic power but no toxicity and diminished hemolytic power The 
toxin IS produced in vivo in rabbits infected with a toxigenic strain of staphylo- 
cocci If rabbits are actively or passively immunized to the toxin, their survival 
time after intraienous injection of virulent staphylococci is increased The bear- 
ing of these observations on the pathology of human staphylococcal infections 
ana more particularly on the fatalities at Bundaberg, Queensland, is briefly 
discussed ^ , _ 

Author s Summary 


Experiments to Determine Whether There is a Filterable Form of the 
Tubercle Bacillus S R Gloyne, R E Glovi r and A S Griffith T 
Path & Bact 32 775, 1929 


None of the animals inoculated with filtrates showed any of the obvious signs 
ot tuberculosis, such as enlargement of the lymphatic glands with fibrosis or 
caseation Tubercle bacilli were found in only one microscopic preparation , these 
were traced to an imperfectly cleansed scalpel ivhich though it had been boiled 
for twenty minutes m strong soda solution showed traces of coagulated pus at 
the tip The eight gumea-pigs inoculated with apparently slightly enlar-’-ed 
fvS uTi T?"' containing doubtful foci ivere free from any sign of tuberculosis 
when killed from 58 to I S days later, average 88 days All the young guinea- 

Pigs were perfectly healthy Our experiments have failed to demonstrate the 
existence of a filtrable form of the tubercle bacillus , aemonstrate the 

Authors’ Summary 
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Types of Tubercle Bacilli ik Human Tuberculosis A Stanlea Griifith, 
J Path & Bact 32 813, 1929 

The observations and experimental investigations recorded here show that 
tuberculous lesions, whether produced by human or by bovine tubercle bacilli, and 
wherever situated, maj undergo spontaneous arrest and cure 

Author’s Summary 


The Bacterial Content or the Normal Cornea A.DOLr Blank, Arch f 
Ophth 122 661, 1929 

A study of the germ content of the normal cornea with relation to that of 
the contiguous normal conjunctiva was made With careful technic smears were 
obtained from the e 3 'es of 100 normal persons and cultures were made on blood 
serum In the same manner the bulbar conjunctiva also was investigated The 
cultures were examined after from twelve to twenty-four hours (Observations 
for pneumococcus must be made early, for these are easily overrun b\ the rapidly 
growing staphylococcus and B \et osts ) 

Results were often different in the two e\es of the same subject In only 35 
per cent were results for both e\es alike In o\cr half of the ejes examined, the 
cornea and conjunctna were alike, with few exceptions the bacteria from the 
cornea grew more sparselj m the culture than those from the conjunctna 

In only seven eyes were pneumococci found on the cornea and not on the 
conjunctiva, hence the author could not aerify Lindner’s statement that pneumo- 
cocci are found on the cornea alone m the greater percentage of cases Total 
results w'ere as follow's pneumococci were found in 52 per cent of the aggregate 
eyes examined, staphjdococci, in 78 per cent, B \oosis, m 66 5 per cent, diplo- 
bacilli, in 4 per cent , and B subhhs, in 2 5 per cent Pneumococci w’ere especially 
frequent in the eyes of older persons and shghth more frequent in men than in 
women In general, it must be admitted that along wuth staphylococci and B 
xoosis, chain diplococci (probably' for the most part belonging to the pneumo- 
coccus group) grow on the conjunctiva and frequently, perhaps alwa\s, on the 

normal cornea also ^ 

Charles Weiss 


Is A Bactericidal Chemotheriapa' of Tuberculosis Possible’ F Jessex', 
Beitr z Kim d Tuberk 72 184, 1929 


Attempts to stain tubercle bacilli vitally in diseased rabbits failed After 
repeated injections of fuchsin, some of the dye was demonstrable m the center 
of small necroses ' 


Pathologa of Human Tuberculosis P Schurmaxn, Beitr z path Anat u 
z allg Path 81 568, 1929 

The author presents a minute and deeded study of human tuberculosis, under- 
taken w'lth the object of testing the correctness of Ranke’s hypothesis that human 
tuberculosis ahvay s runs a cyclic course This course is composed of three stages 
a first stage of primal y' localization of the infection, w'lth local grow'th by direct 
continuity, spread to the contiguous lymph nodes, and relative local allergic tissue 
hy persusceptibility, manifested by a proliferative reaction about the tubercles, a 
second stage of generalization, due to direct, lymphogenous, hematogenous and 
intracanaiicular spread ot the process, with generalized allergic tissue bvpersiis- 
ceptibihty, manifested by an exudative inflammatory' reaction about the tuberculous 
foci, and a third stage of relative humoral immunity, in w'hich the lesions 
increase by direct grow'th For the purpose of his study' Schurmann examined 
carefully for tuberculosis 1,000 consecutive unselected bodies which came to 
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necropsy in Fahr’s institute at Hamburg Infants under 2 months of age were 
not included The lungs were removed m toto, fixed by intratracheal or intra- 
vascular injection, studied roentgenographically, sectioned frontally for gross and 
photographic study, and the necessary microscopic preparations made This com- 
munication gives the observations in the cases m which the tuberculous process 
was generalized , there were fifty-seven of these cases m the series In two cases 
the primary focus could not be detected In forty-six the primary focus was 
single, and in nine multiple In 78 per cent of the forty-six cases with a single 
primary focus, the latter was situated in the lung, in the intestine in 17 per cent, 
and in the neck and the middle ear each one The anatomy of the process with 
reference to the various modes of spread is fully described and illustrated The 
author speaks of his observations as the anatomic substrate of the generalization 
of tuberculosis He presents no conclusions as to the correctness of the Ranke 
hypothesis, reserving this for a later communication, in which the cases without 
generalization will be discussed q •j’ Schultz 


Etiology of Lymphogranulomatosis Natalia Busni, Virchows Arch f path 
Anat 268 614, 1928 

From the blood and organs of the patient with lymphogranuloma one and 
the same micro-organism is constantly obtained after inoculation of suitable cul- 
ture mediums The presence of micro-organisms in the blood (in contrast to 
Grumbach’s idea) shows no relationship with the rise in temperature As regards 
its morphologic properties, the micro-organism obtained is similar to the tubercle 
bacillus The micro-organism appears as an acid-fast bacdlus only m a definite 
stage of its development It is possible that several observers who described dif- 
ferent types of the causative organism have observed in reality one and the same 
micro-organism but under different conditions of its development and nutrition 
The introduction of large masses of these micro-organisms gives rise in the 
guinea-pig to a disease corresponding to the lymphogranulomatosis in man The 
presence of these micro-organisms in all the tissues of the patient makes one 
believe that lymphogranulomatosis is a generalized infectious disease On inocu- 
lation of guinea-pigs with cultures of organisms ,of lymphogranulomatosis and 
of tuberculosis, the structure of the two different granulomas is maintained 
Lymphogranulomatosis is, after all conjectures, an irdependent disease having no 
connection with tuberculosis There are (o) the difference m the course and 
outcome of these two diseases m man, (b) the difference in behavior of the 
guinea-pigs to these diseases, (c) the constant presence of micro-organisms in 
the blood of the lymphogranulomatous patient, and finally, the most important 
(d) the difference in the histologic structure of both granulomas 

Author’s Summary 


The Role of Mixed Infection in Tuberculosis J R F Rassers Ztschr f 
Tuberk 54 198, 1929 

The tubercle bacillus requires for its growth nitrogenous protein-spht products, 
preferably ammo-acids and ammonia, it seems to be unable to utilize higher 
compounds, such as peptones, unless free amino-acids are present Chemical 
analysis of tuberculous caseous material showed that it did not contain any free 
amino-acids The same was true of sterile pus, experimentally produced by 
injections of turpentine oil into a dog Any sample of pus that contained strepto- 
cocci or staphylococci contained free ammo-acids It is well known that caseated 
tubercles contain but few tubercle bacilli, while (alwavs secondarily infected) 
cavities contain large numbers It is probable that the common pyogenic organ- 

amino-acids, improve the medium for the 

growth of tubercle bacilli 

Max Pinner 
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Immunology 

The Reproduction of Tuberculin Hypersensitiveness in Guinea Pigs with 
Various Protein Substances L Dienes and E W Schoenheit, Am 
Rev Tuberc 20 92, 1929 

The conditions under which the sensitiveness is produced, the characteristics 
of the skin reaction, and the result of passive-transfer experiments make it ver\ 
probable that protein sensitiveness with necrotic skin reactions m tuberculous 
guinea-pigs must be regarded as a reproduction of tuberculin sensitiveness The 
conditions influencing the general tuberculin reaction are so little understood that 
failure to produce a similar general reaction with egg-white does not weaken the 
foregoing conclusion The characteristics of the tuberculin t\pe of sensitiveness 
(concerning the local reactions) are not dependent on the special properties of 
the antigens, but are the result of a special type of sensitization which is made 
possible by the influence of the tuberculous tissue It is probable that the tuber- 
culin type of sensitiveness is the result of antigen-antibodv leaction, as it follows 
the antigenic specificit}, and as the tuberculous tissue has great influence also on 
antibody production In the studv of immunit\ in tuberculosis the stud\ of the 
influence of the lesions on the immunity response of the organism will be of great 
importance Certain characteristics of anaphj lactic sensitization and production 
of anaphylactic shock m tuberculous guinea-pigs are also described 

H T CORPFR 


The Permeabilitv of the Respirators Tract to Amigens Pall F Clark, 
William S Middllton and Otis M Wilson, Am Rev Tuberc 20 106, 
1929 


Guinea-pigs mas be actively sensitized through respiratory insufflation \yith a 
y^ariety of antigens, including one so relativelv yyeak in antigenic properties as old 
tuberculin Passive sensitization can be produced by the appropiiate use of serum 
from these activelj sensitized animals Circulating antibodies may be demon- 
strated by precipitin tests following insufflation with horse serum, a solution of 
crystalline egg-albumm or a solution of a crystalline protein from the brazil nut 
Attempts to give the shocking dose by insufflation after sensitization by the same 
route produced only minor symptoms of dvspnea and restlessness In yieyv of the 
difference in species and the small amount of antigen employed it is beheyed that 
these experiments indicate the possibility of the correctness of the hypothesis 
that the patient in a reported case may hay'e been sensitized by repeated exposures 


to a tuberculin-laden atmosphere 


H J CORPER 


Protectht; Immunization yyuTii BCG (Bacillus C \lmettf-Guerin) S A 
Petroff, Am Rev Tuberc 20 275, 1929 


Recent studies on the biology of the tubercle bacillus suggest strongly that the 
micro-organism is not stable and may" mutate The evolution and mutation of 
all micro-organisms is believed in and therefore the adoption of any method 
of prophydactic immunization that uses a living micro-organism is opposed 
Infants that become infected yvith a virulent micro-organism and deyelop a latent 
tuberculosis may manifest a clinical disease later in life At present there is not 
an iota of scientific evidence to shoyv that the same thing may not occur if one 
infects infants w"ith BCG, there is accredited evidence to suggest that such a 
(Catastrophe might happen The loyv level of acquired resistance obtained by the 
implantation of living micro-organisms is all one can expect Shall one pav 
the price for such a resistance by infecting the whole race^ If one must use a 
yaccme it is beheyed that one composed of dead micro-organisms can accomplish 


as much as can be obtained yy ith BCG 


H J CoRPER 
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The Antigenic Substances of the Tubercle Bacillus L Dienes, J 
Immunol 17 85, 157 and 173, 1929 

In the extracts of tubercle bacilli obtained with alcohol of different strength 
and with methyl alcohol, six different antigens wei e demonstrable Three different 
protein fractions were separated fiom bacilli and from culture broth, they have 
different antigenic properties and different isoelectric points But more than these 
three antigens are present m protein substances A protein not precipitable bj 
acids has a strong tuberculin effect and it differs in its antigenic properties from 
the other proteins Antibody production is strongest with whole bacilli, anti- 
serums against living bacilli are distinct from those of killed bacilli The relative 
amount of antilipoids and antiprotems varies in different batches of antiserums 
Both watery and alcoholic extracts stimulate antibody production , the latter anti- 
serums usually contain some antiprotems A 75 per cent alcohol extract gives 
rise to two antibodies not present m immune serums prepared b\ whole bacilli 
Certain protein fractions produced precipitms against the specific carbohydrates 
Tuberculous guinea-pigs were used for the production of antiserums and for the 
differentiation of the antigenic properties m vivo Detailed data on the chemical 
nature of the various antigens are given They all contain carbohydrates without 
apparent connection with the antigenic properties It seems likelv that in the 
hpoidal substances, protein fractions are responsible for the antibody production 
Comparing different protein fractions and their action on guinea-pigs made allergic 
by various methods, it is evident that different tuberculin preparations have not 
only quantitative but qualitative differences as well Only protein substances have 
a tuberculin effect and all these substances have, with few exceptions, antigenic 
properties in vitro The tuberculin effect is probablv one of several manifestations 
of the specific properties of antigens -.r p.vrwrp 


Anaphylaxis (Rabbit) L H Bally J Immunol 17 191, 207 and 223, 1929 

The reactions of the sensitized rabbit on reinjection were studied under ether 
anesthesia 

The Antigenic Properties of Bacteriophage E W Schultz, J S 
Quigley and L T Bullock, J Immunol 17 245, 1929 

The results indicate that the bacteriophage-antibactenophage reactions closely 
parallels the toxin-antitoxin reaction, but this does not indicate of necessity that 
the bacteriophage is a toxin or a ferment 


The Reticulo-Endothelial System and Anti-Body Production Edward F 
Roberts, J Immunol 17 273, 1929 

A reticulo-endothehal blockade accelerates by approximately 50 per cent the 
rate of disappearance of precipitinogen from the circulating blood of the rabbit 
Quantitative determinations indicate that the accelerated rate of antigen disap- 
pearance is a gradual procedure Evidence is adduced to show that this effect of 
a reticulo-endothehal blockade on antigen disposal is attributable to an increase 
m endothelial permeability rather than to a serum factor 

Author's Summary 


Robert A Cooke and W C Spain, J 


Studies in Hypersensitiveness 
Immunol 17 295, 1929 

Our studies have not disclosed any fundamental differences between the skm- 
sensitizing antibodies that are present in the three types of serums studied Such 
antibodies seem to be quantatively greater, more active and more regularly found 
m man than m the animal, for in man both naturally and artificially! sensitized 
the clinical evidences of the reaction are largely m the skin and mucous membrane’ 
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Fundamental differences, however, may jet be shown, but as far as facts now go 
there is no w’arrant for assuming any difference m the biologic reaction of natural 
and artificial sensitization m the sense that the reaction is mediated by an antibody 
mechanism The varjung manifestations w’ould seem to be explained by the fact 
that the reaction depends on the kind or the relative proportion of the sensitizing 
antibodies as w'ell as on their number and their activity But in spite of this 
recognition of a basic similaritj, there is still, chnicall}% a vast and important 
difference betw'een the naturallj' and the artificiallj’^ sensitive man This difference 
lies not in the nature of the reaction but in the constitutional make-up of the man 
The naturallj sensitive man constitutes a limited group with an inborn capacity 
for developing a particular, predetermined, and self-perpetuating sensitization 
This stamps him as different from his fellow'-man, and makes a distinction which 
IS warranted by its clinical Aalue and which for the present should be maintained 

Author's Summary 


A Note ox the Axtigemcitii or Cri stallix n Egg Albumin R C Lance- 
field and J H Quastel, J Path & Bact 32 771, 1929 

Dried, salt-free crjstalline egg albumin, recrj stalhzed six times, has been pre- 
pared, the anah'tic results and optical rotation agreeing closely with the figures 
of Hopkins Evidence is brought forward to show that no alteration in the 
properties of the albumin had occurred up to the time of injection into rabbits 
lor the purpose of immunization Adequate antibodj production was observed 
in all instances after a short course of immunization Author’s Slmmar\ 


CoMP-iRATnE Immlmzixg Experiments ox- Guinea-Pigs w'ith BCG, 
Schroder’s Vaccixe, axd Killed Tubercle B\cilli O Kirchner and 
H F New'TOn, Beitr z Klin d Tuberk 72 97, 1929 

Three series of guinea-pigs of thirtj animals each were immumzed with 
BCG, Schroder’s Vaccine and killed tubercle bacilli, respectively They, and 
a fourth series of thirty unprepared guinea-pigs, w'ere infected seven w^eeks after 
immunization, intracutaneously, w ith 0 003 and 0 0003 mg , respectively The con- 
trols died (or were killed) from tw'o to three months after infection The 
BCG immunized animals dev eloped the lesions m the regional glands consider- 
ably later than the controls, but they all showed extensive tuberculosis at autopsj 
The other two methods did not seem to have increased the specific resistance 

Max Pinner 

The Fate of the Tiviothy Bacillus in the Animal Organism W Jelin, 
Centralbl f Bakteriol (Abt 1) 111 391, 1929, 112 67, 1929 

Jehn made a histologic study of the organs of twenty-five guinea-pigs, infected 
with the timothj' bacillus In the lungs, many small nodules developed within 
from 6 to 14 days, which consisted of two zones, viz , a central zone m which 
necrobiosis and degeneration of the nuclei of the polj morphonuclear leukocj’tes 
was prominent and a peripheral zone composed mainlj’- of epithelioid cells and 
polyblasts Later, the surrounding tissue is mfiltered by polyblasts, epithelioid 
cells and fibroblasts No caseation occurs in the nodules, however Giant cells 
are occasionally seen m the nodules The alv'eolar walls become thickened, as do 
those of the blood vessels Around the bronchi and blood vessels, a rich develop- 
ment of jmung connective tissue is observ’^ed In the liv^er, small nodules form 
around the blood v'essels A deposition of glvcogen and fat is observed in the 
cells of the nodule, but this and the nodules disappear m a few months A slowly 
developing glomerulitis and at times some interstitial nephritis are observed in 
the kidneys In the spleen and lymph nodes a nonspecific inflammation arises, 
accompanied by a hyperplasia with, later, a thickening of the capsule 

When dead timothj^ bacilli are injected, the same processes are observed as 
described, but they regress more quickly p Cannon 
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The Phagocytic Power of Leukocytes as Ikelupnced by Bacteriophage 
J C Gerards, Centralbl f Baktenol (Abt 1) 111 493, 1929 

A virulent strain of Shiga (l 3 'sentery bacillus and a staphylococcus were used 
and bacteriophage prepared for each, which were specific A bacteriophage vac- 
cine was prepared and injected intravenously into experimental animals The 
effects of bacteriophage on phagocytosis were tested, and the results indicated 
that m vitro and m vivo the bacteriophage has a specific opsonizing effect 

Paul R Cannon 

Experimental Studies on Tissue Sensitivity or Joints H Klinge, Ver- 
handl d deutsch path Gesellsch 24 13, 1929 

Guinea-pigs were sensitized to a protein by mtracutaneous injection, and after 
varying periods this protein was injected into the knee joints In some animals 
the ischiadicus muscles were cut through so as to produce impaired function and 
ankylosis of the joint In typical cases a severe arthritis and periarthritis resulted 
There was papillary hypertrophy of the synovial membrane, and the joint cavity 
was enlarged by a cell containing exudate The character of the exudate was 
variable After repeated large doses, there was a phlegmonous or necrotic reaction 
and a purulent exudate After smaller doses, there was a mixed leukocyte, mono- 
cyte and histiocyte reaction After many months, there were no leukocytes, 
although foci of necrosis and subendothelial hyaline degeneration were noted 
Bodies similar to Aschoff bodies were encountered in the interstitial tissue of the 
joint and about the joint vessels The muscles in the joint region had undergone 
waxy degeneration There were glassy nodules on the mitral and aortic valve 
leaflets and basophilic large celled nodules in the cardiac muscles 

George Rukstinat 

Pathologic Anatomy of Tuberculosis of Lung in Monkeys W H Stefko, 
Virchows Arch f path Anat 272 573, 1929 

In Macacus ihesus, simcns and cynomolgtis, the inflammation m nodules of the 
lungs is of the anergic type, the connective tissue does not react, and epithelioid 
cells and giant cells are absent There is little perifocal reaction, no well defined 
zones are found This represents an “alterative” inflammation, a type seldom 
found in the human being In cynocephalidae {Maiidi illus pavian) , some epi- 
thelioid cells and fibroblasts appear as first signs of allergic inflammation In one 
tubercle in the pharynx, epithelioid cells and one giant cell were found The dif- 
ference in the mesenchymal reaction between Macacus, Cyjwcephahis and man 
may be explained by a more primitive character of mesench 3 '^me in man Man has 

many primitive characters that monkeys have lost . „ 

Alfred Plaut 


Pharmacology of Reticulo-Endothelial System Marcel Haendel and Juan 
Malet, Virchows Arch f path Anat 273 127, 1929 

The storage of india ink was decreased by a previous injection of epinephrine 
It was increased by hypophysin, insulin, thyroidin and ovann Glycerin decreased 
the storage power, therefore, glycerin extracts of glands cannot be used 

Alfred Plaut 


The Properties of Diphtheria Toxin-Antitoxin Mixtures H Schmidt and 
W ScHOLz, Ztschr f Immunitatsforsch u exper Therap 58 98, 1928 

An otherwise fatal diphtheria toxin-antitoxin mixture appears under favorable 
experimental conditions as nontoxic for guinea-pigs, if the animals are sensitized 
with the normal serum homologous to the antitoxin If the guinea-pigs are sen- 
sitized to another protein, then no difference is noticed between sensitized and 
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untreated animals after the injection of the tovm-antitoxin It the sensitized 
animals are desensitized through a reinjection of homologous serum, then thev 
are relatively insusceptible to diphtheria toxin The authors present the sup- 
position that a resulting protein-antiprotem reaction takes place in the body and 
that certain toxin-susceptible cell groups important for the formation of antitoxin 
are blockaded It is suggested that these facts be considered in the practice of 
active immunization against diphtheria q Arra-i 


Production of Thrombocytodvrixc M N Lebedewa, Ztschr f Immunitats- 
forsch u exper Therap 58 255, 1928 

By immunization vith bacteria it appears that onh spirilla and vibrio possess 
the capacitj to form thrombocytobanne Bacilli and cocci cannot be emplojed as 
thrombocj tobarinogen These thromboc} tobarines are specific for the bacteria 
After impairment to the luing functions the bacteria, like the spirochetes and 
trjpanosomes, lose the capacitr to adhere to tlie blood platelets in the presence 
of thrombocj tobarme ^ 

Isolation of Serum Precifitixs Gox/o Slxouciii, Arb a d med Uimersitat 
zu Okayama 1 1, 1928 

Precipitin antiserum against beef serum is treated with some dried, powdered 
antigen The precipitate formed is removed b\ centrifugalization, washed with 
physiologic solution of sodium chloride, suspended in distilled water or phjsio- 
logic solution of sodium chloride and then tested with beef serum The highest 
titer is obtained when the precipitate is shaken with water for from one-four to 
one-half hour at from 53 to 55 C from which the author concludes that antigen- 
antibodi precipitate is decomposed most completelj under those conditions The 
complement-fixation antibodr is found wnth isolated precipitin, in equal amounts, 
from w'hich the conclusion is drawn that precipitin and amboceptor are identical 

Arthur G Cole 


Tumors 

Superficial Epithelium \tosis Hamilton ^Moxtgomeri, Arch Dermat &. 
Syph 20 339, 1929 

According to Alontgomery, superficial epitheliomatosis is a primary epithelioma 
of the skin clinicallj^ distinct The characteristic lesion is single or multiple It 
IS a superficial, erj thematous, scaling plaque w'lth a rolled, threadlike, elevated 
border Superficial epitheliomatosis is a frank basal cell, basal squamous cell or 
squamous cell epithelioma occurring usuallj’’ on the trunk and as a rule haring a 
benign course, but w'hich mav become malignant, metastasize and cause death 
Data are given on a series of eighteen patients with this disease 

Frank M Cochems 

Experimextal Sarcom-\ of Bone Charles L Connor, Arch Surg 19 794, 
1929 

The author obtained a tumor of an endothelial structure w'hich w’as found m 
a chicken by Dr Murraj, director of the Cancer Research Fund in London The 
material w'as dried and suspensions of this were used in an attempt to reproduce 
the tumor m other chickens It was found that this suspension gave rise to a 
rapidly grownng tumor when it was injected into the thigh muscles in chickens 
In this tumor it was not possible to determine its cellular origin, but it did, in 
general, have an endothelial structure and resembled in some instances the struc- 
ture of Hodgkin’s hmphosarcoma When the suspension w'as injected into the 
bone-marrow, the tumor growth could be recognized on the fourth day by micro- 
scopic examination Here, too, it ivas difficult to determine from wdiich cells the 



1109 


ABSTRACIS FROM CURRENT LI'l ERJTVRE 

tumor was growing, although it did appeal to rise from the undifferentiated cells 
of the bone-inariow As the tumor piogiessed it grew up and down the medullary 
cavity, finally penetrating the bone to giow between it and the peiiostcum The 
first gross c\idence of tumoi appealed on the fourteenth day However, two of 
the chickens died before this happened, and they presented metastascs in the liver 
and spleen A parallel experiment was done using the Rous fibiosaicoma, and it 
was found that this tumor presented on the sixteenth day as a fusifotm tumor 
similar to that formed b\ the endothelioma The endothelial tumoi was not an 
exact leproduction of that described by Ewing, since it possessed also some char- 
acteristics of an osteogenic saicoma It filled the bone-marrow cavity gcneralh 
and seemed to possess an osteolytic power, but later, as it penetrated the bone and 
grew beneath the peiiostcum, it apparently stimulated bone formation Bone foi- 
mation occurred in the Rous tumor as well In both instances, this happened 
when the cells were confined between the periosteum and the cortex of the bone 
The author feels that the hone formation in this particular location indicates that 
endothelial cells and fibroblasts, when placed in a suitable physicochemical medium, 
may differentiate into osteoblasts 


OiiOGOni NDUOGiiOMAs 01 Till BuAiN PiRcivAi Baicuv and Paul C Bucy, 
J Path & Bact 32 735, 1929 

Proof has been obtained, by specific impregnations, of the existence of brain 
tumors composed cssentiallv of ohgodcndiogha These tumors arc predominantly 
situated in the cciebial hemispheres of adults They almost invariably contain 
sufficient deposits of the salts of calcium or iron to be Msiblc in x-ray films 
Oligodendrogliomas arc slowh growing gliomas with a lelatuely good prognosis 
The records of foui such tumoi s aie given in detail as well as data conceining 
nine other proved and foui presumptive cases Authors’ Summary 


Etioiogy and Patholoca 01 Primary Lunc Tumors Norah PI Schusitr, 
J Path &. Bact 32 799, 1929 

Primary pulmonary tumors arc becoming more ficciucnt There is no known 
etiologic cause Sarcoma may occur Primary thymic tumoi s may invade the 
lung by direct spread The vast majority of tumors are epithelial m ongin The 
persistent presence of columnar cells and mucin in the various tjpes suggest an 
origin fiom the bronchial lining or mucous glands It is impossible to distinguish 
histologically between tumors that arise from bronchial epithelium and those from 
the glands and their ducts The small cell tumoi s aie epithelial in nature and 
probably arise fiom bronchial structures The existence of alveolar carcinoma 
is not proved , , ^ 

Authors Summary 


Malignant NnuROBi ASTOMA oi iiir Sympaihptic E Bulbring Virchows Aich 
f path Anat 268 300, 1928 

A case of a tumor of the right suprarenal, the size of a child’s head, with 
generalized metastascs is described It concerns a ganglioneuroblastoma connected 
with the medulla with remnants of the cortical tissue present Numerous 
resets were found 

K PIosoi 


The Production or Tumor by Naphtha Products 
Arch f path Anat 268 566, 1928 


G LriTMANN, Virchows 


The author reports experiments on ten rabbits the ears of which weie treated 
nith a svrupY solution of toluene in petroleum The changes were lecorded six 
days, 20 davs, two months, two and a half months, six months and eight months 

loss'of L?r ^ were hypetemia, heat, swelling and 

loss of hair In three animals, after six months papilloma and a cutaneous horn 
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developed The stimulus or “x” substance in the toluene was regarded as having 
produced an epithelial proliferation of typical blastomatous nature In all animals, 


cirrhosis of the liver was also found 


V C Jacobsen 


Histologic Diagnosis of Cfrmcal Carcixoma W Schiller, Zentralbl f 
Gynak 52 1562, 1928 

Schiller described certain changes m the appearance and structure of the cer- 
vical squamous epithelium which he considers carcinomatous in nature and which 
he compares with Bowmen’s dermatosis The transition betw’een normal epithelium 
and pathologic epithelium is ahvays sharp As the diagnosis of carcinoma does 
not rest with definite morphologic changes nor on a histochemical test, he recom- 
mends staining the sections for gb'cogen Avith Best’s carmine stain The normal 
epithelium will show' glycogen granules, wdiile the pathologic epithelium wull not 
contain any granules or only a few- q Hueper 


Tumors of the Omextum E M Fuss, Zentralbl f Gjmak 52 1782, 1928 

Tw'o cases of omental tumor arc described One w'as a primary sarcomatous 
endothelioma and the other an isolated metastasis of a papillary carcinoma of the 
ovari Other metastasis w'as not present in either case -^1 q Huiper 


Medicolegal Pathology 

Influence of the Cadatcric Microfauna on Decomposition or the Human 
Body C F Porta, Arch di antrop crim 49 3, 1929 

This IS a detailed study dealing with the classification and characteristics of 
various necrophagous species and their mode of destruction of dead human bodies, 
either exposed to air or interred, for the purpose of determining the time of 
death The author discusses the practical value of the classification of the cadaveric 
fauna first attempted by Megnin m 1984, he reviews the additional entomologic 
investigations on this subject published since and classifies the known necrophagous 
parasites Applying the postulates of Megnin, the stud}' of the parasites present 
in the decaying body and the chronologic succession of the various insects allow's 
one to determine the time of death, but only approximately Of course, the 
meteorologic conditions also have an important influence on the disintegration ol 
the cadaver The necrophagous fauna varies according to the soil and climate 
For instance, m stony soil, Caiabtdae, Tencbi londae and Staphyhmdac prevail, in 
cultivated earth Thanatopinhis, Silpha and Acaii are frequently present, in forested 
or w'oodlands Dipteta (of the genus Litalta, Mnscina, Saicophaga, etc) are 
common, w'hile in swampy countries anji along running w'aters Ncaodes and 
Ccicyon are often found The investigations have disclosed that during the 
various stages of disintegration, certain characteristic insects are found 1 During 
the chromatic stage Dtpfeia (Lnalw, Musca, Muscnia) and Hymenoptei a (Vespa) 
appear 2 In the second or emphysematous stage, Colcoptera (Staphyhmdac) and 
Diptera (Sat cophaga, CaUtphora) are observed 3 During the first part of the 
colliquative stage (initial colliquation) Colcoptera (Htstet, Ncci ophotus Silpha, 
Sapnnus, Thanatophilus) are seen, while the second period of this same stage 
(terminal colliquation) is characterized by the appearance of Colcoptera 
(Deimestes), Diptcia (Phora, Cynomyia, Lonchoea, Anthomyia, Pyophtla, 
Fanma, Scathopsc, Ophyia) and finally of Lcpidopteia (Aglossa) 4 During 
the preskeletal stage A can and several types of Dipteia (Thy? cophora, Phoia) 
appear 5 In the last period or stage ot skeletization we meet Coleopteia of the 
genus Anthi cmts, Attagemis, Ptinns, Tcnebno, Tencb)iodes, etc , a few Lepidopte? a 
(Tinea, Tiiieola), and finally Hymenopteia (Lasiiis, Solenopsis) and Thysaitiiia 
Larvae may be encountered in any of the mentioned periods, which, of course, 
are not sharply defined , one may find, on one and the same cadaver, larvae and 
insects characteristic of various stages of decomposition Only a predominance 
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of a, certain species should be taken into consideration The disintegrating action 
of the insects on a dead body exposed to open air, as to the sun in the summer 
months, in places in which the necrophagous fauna is richly represented, is about 
fourteen times as rapid as on cadavers found in cellars or rooms, or in enclosed 
or covered spaces, where the micro fauna does not enjoy the optimal requirements 
for development E L Miloslavich 


Technical 

The Technique and Results or a Complement Fixation Test for the 
Diagnosis of Infections with Endameba Histolytica Charles F 
Craig, Am J Trop Med 9 277, 1929 

It IS believed that the results of the complement fixation test for infection 
with Endameba histolytica demonstrate that substances occur in the blood serum 
of persons infected with this parasite, probably produced as a result of the reac- 
tion of the cells to tlie infection, w'hich are specific in nature and which are 
capable of fixing complement when the serum is mixed with an alcoholic extract 
of cultures of this organism It is not believed that this substance (or substances) 
is a true immune antibody MTiile the exact nature of the antibody is at present 
unlcnown, it certainly belongs to that group which is extracted with alcohol 
Clinically, and as checked by the microscopic and cultural examination of the 
feces, the test w'ould appear to possess a high degree of specificity, and its use 
in hospital practice has revealed amebic infections that would otherwise have 
remained unrecognized The technic of this complement-fixation test is intricate 
and should be attempted only by a trained serologist Tnw\r Pwatr 


Hydrolyzed Serum Ag\r for the Isolation of Corynebacterium Diph- 
theriae Luther Thompson, J Infect Dis 45 163, 1929 

A serum agar has been prepared by treating Loeffler’s blood serum, dehy- 
drated, W'lth sodium hydroxide and incorporating the noncoagulable product in 
agar The medium promotes the growth of diphtheria organisms, and inhibits 
certain other organisms found in the throat It is easily available, easily pre- 
pared, can be safely sterilized in the autoclave and offers the convenience of an 
agar medium for the plating and isolation of pure cultures of Coi ynebactei lum 

diphtheuae . a > o 

Author’s Summary 


A Simple Method of Making Cultures of the Rectum E F Traut 
and R D Herrold, J Infect Dis 45 172, 1929 

Massage of the rectum with sterile petrolatum-coated finger cot or glove, fol- 
lowed by inoculation of its tip on to blood agar plates, gave cultures of streptococci 
and other bacteria in larger numbers as compared with the colon bacilli than 
could be secured by making cultuies from the feces The persistence of similar 
bacteria on repeated culture would indicate that the organisms found are not 
accidental saprophytes A comparison of the fermentations by the streptococci 
isolated on successive culture is further evidence of the reliability of the results 
The method offers an easv means of studying the relations of pathogenic bacteria 
of the rectum to disturbances of the intestinal tract itself, and also to arthritis 
and other systemic diseases 

Authors’ Summary 


Studies on Antigen for the Kahn Test Properties of Sensitized 
Antigen G Lubin, R L Kahn and M B Kurtz, T Infect Dis 45 
196, 1929 


Sensitized antigens yield more sensitive reactions than standard antigen with 
syphilitic serum and cerebrospinal fluid The sensitiveness is at a nlximum 
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when the antigen contains an optimum proportion of sensitizing reagent and the 
total concentration of extractives is suitably adjusted A further increase in 
the proportion of sensitizing reagent results in a decrease in sensitiv^eness Sen- 
sitized antigens require a larger proportion of salt solution than standard antigen 
to give dispensable suspensions Within certain limits the titer increases with 
the amount of sensitizing reagent present, reaching a maximum value which 
remains practically independent of further addition of reagent Sensitized anti- 
gens are more susceptible than standard antigen to changes in the sodium chloride 
concentration and the pn of the salt solution with winch the alcoholic extract is 
mixed, and are more rapidlj affected by exposure of the extract to sunlight 

AbTHORS’ SuMMARV 


A Precipitvtiox Test for Svphilis Eviil Weiss, J Infect Dis 45 225, 
1929 

The efficiency of the proposed test is based mainlv on the concentration of 
reagents The new method has the following advantages ov'er the Kahn test 
The dilution of the antigen is simpler and requires less time The titration of 
the antigen is more accurate, being based on the reaction with serums or spinal 
fluids, respectiv'elv The preparation of the antigen-serum mixture is simpler 
The spinal flmd is added directly to the antigen dilution, thus avoiding the com- 
plicated procedure of concentrating globulins The precipitation is produced by 
the combined effect of lipoids and sodium sulphate, and is v^ery definite The 
reading is facilitated bj the higher dilution of the antigen-serum mixture at the 
conclusion of the test Ihe reading of results is more accurate and better defined 
The entire routine test and the quantitative procedure are greatly simplified 
The test gives a higher percentage of results agreeing with the results of the 
Wassermann test Author’s Summarv 


Catheterizvtiox of the Right Side op the Heart W Forssmann, 
Klin Wchnschr 8 2085, 1929 

The author describes the insertion into his own median basilic vein of 
65 cm of a ureteral catheter, and demonstrated bv roentgen examination that 
the tip of the catheter extended into the right auricle of the heart Dextrose 
solution containing other medicaments was given mtracardiallj’- in this waj' to 
a moribund patient with apparently some beneficial effect This method may 
be useful in studving metabolism and in investigating the functions of the heart 

Edwin F Hirsch 
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NEW YORK PATHOLOGICAL SOCIETY 

Anittvei sai y Meeting, Jan 23, 1930 
H^RRisov S M^Rtland, Piesidcni, in the Chau 

Bile Acids, Bile Pigment \nd Cholesterol of A, B lnd C Fractions 

OF Bile J Carlind Browne, I Kat-inami and J A Killian 

Bile W'as aspirated from the duodenum before and after the administration of 
magnesium sulphate The siphonage of bile obtained after the administration of 
magnesium sulphate was divided into A, B and C fractions according to the 
technic of L 3 ’-ons Observations were made on thirt}-fi\e satisfactorily fractionated 
specimens from ten patients with chiomc cholec\ stitis whose icterus indexes varied 
from 5 8 to 9 4 

Total solids, magnesium, bile pigment, bile acids and cholesterol w'ere determined 
in the fractions of bile The bile acid concentration of B bile w'as from two to 
ten times greater than that of A and C Bile pigment in B bile was from four 
to tw'entj'-five times greater than that of A and C bile The cholesterol of A 
and C was uniformly less than that of B bile A comparison of the magnesium 
of the A, B and C fractions of bile with the magnesium content of bile before 
the administration of magnesium sulphate has made it possible to compute the 
probable dilution of the bile with magnesium sulphate solution These calculations 
indicated that the magnesium sulphate solution formed from 20 to 53 per cent 
of the A bile, from 16 to 23 per cent of the C bile and from 10 to 20 per cent 
of the B bile It appeared significant that the total solids of B bile w'cre definitely 
greater than the total solms of A or C bile, although the A and C fractions 
contained more magnesium sulphate When the anahses of tlie bile fractions were 
corrected for dilution with magnesium sulphate solution, it was found that the bile 
pigment of B bile w^as twelve times greater than that of A, and three and four-tenths 
times greater than that of C, the bile acids of B bile were eight and one-half 
times their concentration m A, and three and seven-tenths times their concentra- 
tion m C 

Comparisons have been made of the concentrations of bile pigment, bile acid 
and cholesterol of the bile fractions w'lth their concentrations in the blood of the 
subjects drawm at the time of the biliary drainage In these comparisons the 
concentrations of the three components of the bile have been corrected for dilution 
with magnesium sulphate The cholesterol content of the A and C fractions was 
much less than that of blood, but the B fraction had a cholesterol content about 
twice that of blood The bile acid and bile pigment content of the three fractions 
was defimtelj' greater than that of the blood serum 

Chlorides of Gastric Contents in Hipochlorhvdria and Hyperchlor- 
HYDRiA Katherine Eyerlv and John A Killian 

Free hydrochloric acid, total acidity, inorganic chlorides and total chlorides have 
been determined in specimens of gastric contents aspirated at intervals of fifteen 
minutes for two hours from patients who had recened a salt-free meal, as described 
bj Rehfuss Results have been expressed in terms of milli-equivalents of chlorine 
per cubic centimeter Graphs were presented to illustrate the principles of inter- 
pretation of the results 
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Synchronous graphs for total chlorides and inorganic chlorides with curves 
for free hydrochloric and total acidit3’- furnish data on the mechanisms producing 
achlorhjdria or h3’^pochlorhj’^dria, i e, the neutraliration of gastric acidit3'’ by the 
ingestion of food, regurgitation of duodenal contents or a deficiency m secretion 
of hydrochloric acid In the stud3 of the production of hyperchlorhydna, these 
graphs ma-s be utilized as indicators of h3'persecretion, h3^perperistalsis or a lack 
of neutralization 

A Case of FuLMI^A^T Infection with the Pfeiffer Eacilios Adele E 
Sheplar, Lawrence Sophi\n and Ward J Mac Neal 

This case is presented m abstract because of several unusual features In the 
first place, the clinical course was unusualty rapid and led quickh^ to a fatal 
issue In the second place, it was possible to demonstrate that the inciting organism 
w^as the Pfeiffer bacillus, and the organism was demonstrated m the respirator3 
tract, the lungs and the brain 

The patient was a bo\, aged V/2 3'ears, who had been apparently well up to 
about 2 p m on December 16 At that time he began to complain of feeling ill 
and w'as put in bed The temperature reached 106 5 F that evening During the 
night, severe comnilsions took place, and the patient died m a convulsion about 
9 am the following da\ AutopS3’^ w'as performed at 3 p m The positive observa- 
tions w^ere a hemorrhagic injection of the mucosa of the trachea and bronchi, a 
moderate hemorrhagic injection m scattered foci m the lungs m all the lobes, and, 
m the meninges, a definite fibnnopurulent exudation oier the cortex and base of 
the brain, extending down into the spinal meninges as w'ell The ears were 
normal A smear of the meningeal exudate made at autops3' revealed a large 
number of polymorphonuclear leukocytes, and 111 and about these were seen abundant 
bacteria w'hich ranged from small rod-shaped to fairly rounded coccoid forms 
These w^ere all gram-negatn e, staining ■\er3’’ famth with the counter stain The 
organisms were mainh inside the leukoc\tes A smear made from the injected 
foci m the lung showed a moderate number of pus cells, sbme of w'hich w'ere 
seen to contain gram-negative rods There were also occasional groups of bacteria 
outside the cells A culture of the spinal fluid w’as made on chocolate blood agar 
W'hich within twenty-tour hours show'ed Aer3 faint delicate colonies that did not 
grow’ on plain agar but that grew’ more luxuriantly m subculture on chocolate 
blood agar These colomes consisted of pleomorphic gram-negative bacilli Intra- 
peritoneal injection of these cultures into mice did not kill the animals 

Microscopic examination of tlie meninges showed an extensive, purulent exudate 
filling the subarachnoid space, and some of the P0I3 morphonuclear leukoc3 tes 
invaded the superficial portion of the cortex of the brain, W’hich was extremeb 
edematous Sections of the primar3’ bronchi showed extreme engorgement of 
the capillaries of the mucosa and submucosa Rather numerous mononuclear and 
polymorphonuclear leukocytes were noted between the epithelial cells and m some 
places on the surface of the mucosa m the lumen of the bronchioles About the 
bronchioles the exudate was found to extend into the alveolar w’alls, separating 
the distended alveoli from one another by masses made up largely of red blood 
cells together with some mononuclear and poL’morphonuclear leukoc3’tes The 
exudation w’as therefore w’lthin the aheolar w’alls rather than within the air spaces 
The sections w’ere stained with a modification of the eosin and methvlene blue 
(methylthionme chloride, U S P ) stain m w’hich, instead of meth3’lene blue 
azure B w’as used This gave a powerful stain, and the bacteria could be seen 
stained dark blue or bluish purple m and about the leukocvtes, in the bronchi, m 
the alveolar w’alls and m the meningeal exudate 

From this demonstration of the identit3 of this bacillus and its presence in the 
tissues m a case m which it appears to be the primarv invader, w’e apparently 
ha^e a new bit of eridence in regard to the potentialities of the Pfeiffer bacillus 
111 producing disease under appropriate conditions 
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DISCUSSION 

W\RD J JkUc Ne'VL I regard this case as of considerable importance because 
of the prolonged controvers}'- that has existed since 1918 in regard to the etiology 
of epidemic mfluenra We are not m a position to say that this is a case of 
epidemic influenza We are in a position to say that it is an instance of a 
fulminating infection with the Pfeiffer bacillus During the postmortem examina- 
tion, before the cranium had been opened, the appearance of the bronchi and of 
the trachea was such as to cause the prosector to remark, “This is the sort of 
influenza we saw m France in 1918” The invasion of the meninges by the same 
organism, w'hich has been demonstrated in the walls of the pulmonary alveoli, 
indicates that this organism ivas the important factor in the death of this child, 
who was, at 3 o’clock on the previous afternoon, actuallv playing outdoors We 
can still afford to paj attention to some of the things w'C knew about influenza 
preiious to 1918 

Some Observations or the Baciilus or Ducrea Adele E Sheplar and 
Ward J Mac Neal 

The discoierj’’ of Ducre}, who showed the presence of a small hemoglobinophilic, 
gram-negative, thread-forming, cihndric microbe in soft lenereal sore, has been 
widely confirmed, and there is no longer any serious question that this organism 
causes a definite type of chancroid However, the bactenologic studies of soft 
chancre in Aarious parts of the w'orld liaAe m some instances failed to disclose 
bacteria of this type, and on that account the specific relation of the bacillus 
of Ducrej to the common forms of chancroid and to chancroidal bubo have been 
questioned and m man} clinics the Ducrey bacillus has been frankly disregarded 
The modern bactenologic technic for chancroid has been developed by Teague 
and Delbert in America, Saelhof m England and especially by Paul Durand in 
Tunis 

For the last two years the presenters have emplo} ed a simple technic, essentially 
that of Durand, m making cultures from soft venereal ulcers From 15 to 20 cc 
of blood IS taken from the elbow' vein of the patient and most of this is distributed 
to miniature tubes in amounts of 1 5 cc each, a portion being reserved for the 
usual serologic tests for s}philis The tubes are slanted and left undisturbed until 
firm clot has formed The sore is then carefully cleansed with cotton moistened 
w'lth salt solution, a somewhat painful ordeal for the patient Minute portions 
of exudate and of granulation tissue are removed from the base of the ulcer, 
preferably by means of sterile glass capillaries with cutting edges These bits 
are seeded in the serum on the surface of the clotted blood At least one such 
specimen of fresh material is smeared and stained for direct microscopic study 
The culture tubes are placed at from 35 to 37 C m the slanted position After 
twentv-four hours, microscopic examination of the exuded serum on the clot 
usually reveals the bacteria, but the transfer of a large drop of this serum, by 
means of a sterile glass pipet, to the surface of a slant of mixed blood agar results 
almost invariably m the de\elopment of typical colonies of the Ducrey bacillus 
and usually without admixture of contaminating bacteria on the blood agar slant 
After isolation the cultures remain viable in stoppered tubes of human blood 
agar at 35 C and require transfer at intervals of one month 

Autogenous vaccines prepared from such cultures have given excellent clinical 
results in a small series of cases 


DISCUSSION 

James Ewhng What is the histology of these lesions’ 

Ward J Mac Neal We have not had enough material to make histologic 
examinations The piece we obtain is only 0 5 mm m diameter 

Harrison S Martland In your studies of the Ducrey bacillus in chancroids, 
can }ou identify the organisms m the dark field examination, or even suspect the 
'ntection ? 
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Ward J M^ac Neal No, I do not think so, they are seen there as little 
dancing particles 

The Influence of Enmron mental Factors on the Behavior or 
Escherichia Coli and Its Specific Ba-cteriophage in Urine Frances 
C Frisbee and Ward T ^Uc Ne\l 

The colon bacillus grows w'ell in human urine in a />ii range from 5 8 to 7 2 
and most abundantly in the range from 6 5 to 6 8 The lytic action of bacteriophage 
added to such cultures in urine w^as most effective in the pn range from S 6 to 6 3, 
with a sharp inhibition of the h tic action at pn 5 3 and a more gradual diminution 
of the lytic action tow'ard the alkaline side beyond pn 6 3 Exclusion of air 
appeared to be without significant influence 

Formaldehyde in a concentration of 1 per cent pre\ented visible grow'th of 
the colon bacillus in urine In a concentration of 0 1 per cent, the bacillus grew 
and the lytic action of the phage was inhibited Slight inhibition of the phage 
was evident in cultures containing one part formaldehvde per hundred thousand, 
but w'as not clearly discerned in a formaldeh^de strength of 1 per million in urine 
Acriflavine, 1 1,000, inhibited the growth of the colon bacillus in urine At 
1 10,000 it allowed giow'th of the bacillus and inhibited the phage, espccialh m 
a of 6 5 or less Even at 1 1,000,000 a slight inhibition of the bacteriophage 
could still be recognized 

It w'ould therefore appear that the treatment for infections of the uriiian tract 
due to the colon bacillus b% use of bacteriophage ma\ be fa\ored by maintaining 
a slight acidity of the urine It is also evident that the formaldelndc and acn- 
flavine are unfavorable to the action ot the bacteriophage 

discussion 

Ward J Mac Neal This work makes no pretense of haMiig anj bearing 
on fundamental scientific questions It is an attempt to study applied science, 
applied to a particular medium and in relationship to a particular t>pe of human 
disease However, when one starts out to iniestigate such a practical problem 
one sometimes finds evidence of general scientific \alue It is cMdent that the 
twm antiseptics tested exert a more pow'erful effect on the htic agent than they 
do on the bacterial cultuie w'hich is to be dissolved AVhether one can draw' any 
definite conclusions as to the nature of the bacteriophage from such an obseria- 
tion I am unable to say, but it is true that w'e know of many enzymes which 
are capable of acting in the presence of an antiseptic, w'hich is able to suppress 
entirely the cells producing such enzymes Our obsercations would therefore 
tend to support the conception that the bacteriophage is a particulate living agent 
rather than an enzyme pioduced bv the bacteria 

The Relation of the Epithelium to the Mucosa in Pach\ dermic 
Larcngis (Wax Model) Louise H Mleker 

The practical necessity of making a diagnosis from small bits of tissue rarely 
more than a few millimeters m diameter has stimulated this imestigation Sections 
from the larynx at carious ages have been the basis of the study 

Vocal cords and their attachments have been dissected from persons aged 2 and 4 
months and 2, 4, 11, 36 and 80 %'eais, respectively, and coming to autopsj' w'lth 
no history of laryngitis This material was cut in horizontal and vertical transverse 
and sagittal sections The arrangement of the epithelium and mucous glands 
about the vocal process of the arjtenoid and the elongation of the gland ducts 
with the mgrow’ing squamous epithelium seemed distinctue of this area, the area 
including the folding of mucosa adjacent to the cocal process The notable points 
were the great actuity of the squamous epithelium, w'lth the rapid filling in of 
the wide ampulliform surface openings of the ducts w'lth fusion into solid masses 
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at all ages Within the deeper gland ducts, papillary thickenings of the epithelium, 
as well as a tendency to metaplasia, were very common 

The next step was the application of these pictures to frankly pathologic 
hyperplasia to ascertain when a diagnosis of a malignant condition was justified 
The accredited signs of malignancy w'ere checked off one b}' one m a selected 
example of pachydermia laryngis that \vc had considered on the borderline betw^een 
a benign and a malignant process The tissue was both nodular and diffuse and 
had been removed from a man, aged 39 years In this case greater activity of 
the epithelium was found than was seen in the normal mucosa We also found 
larger and more numerous papillae Ingrowing of the squamous epithelium in 
the ampullae of the gland ducts and increase m the number of layers were notice- 
able, but atypical forms of cells w'ere scarce We found metaplasia and fusion in 
these areas with but little epithelial activity Deeper in the glandulai ducts we 
found changes all the way from papillary tufts to metaplasia of a few cells to 
metaplasia cu mas'se, also increase in laj’^ers and fusion to form deeply placed islands 
The proliferative activity was less here than near the surface, and the metaplasia 
followed the usual mode of transition seen normally on the surface The activity 
of the surface epithelium together with the large and wide papillae indicated the 
third step in the studv 

A nodule, shownng manv irregular papillae and numerous mitotic figures m 
microscopic sections, was chosen for a wax model Fifty sections cut 10 microns 
thick in series were magnified 100 tunes by the Edmgcr apparatus The numerous 
mitotic figures were marked wherever they occurred in a section b> placing an 
opaque bead for each in the wax replica The sections averaged 30 mitotic figures 
each, totaling 1,600 for a sector measuring 2 5 mm in diameter and 0 5 mm in 
thickness The uppermost section showed 40 mitotic figures The presenter 
depended on this method to discover whether there were any isolated foci of 
proliferative activity The completed model was photographed, and x-ray pictures 
were made The mitotic figures W'cie seen evenly distributed at all points and 
in all lajers 

The presenter compared the pathologic epithelial hj'perplasia seen in a case 
of pachydermia laryngis, a “borderline case ” wnth specimens of practicall}'^ normal 
mucous membrane from the vocal process and posterior commissure 

The microscopic slides and the wax model studied somewhat lessened the 
seriousness of the first diagnosis 


DI'CUSSION 

James Ewing Dr Meeker’s method is most ingenious and offers a means 
of study of many features of beginning carcinoma The results obtained in pachy- 
> dermia laryngis must make one extremely cautious m pronouncing an opinion 
concerning the clinical course of laryngeal lesions 

Paul Klemperer I think that we should be extremely grateful to Dr 
Meeker for her investigations, because they emphasize the importance of great 
caution in diagnosing small fragments of laryngeal tissue and of making the 
diagnosis of carcinoma, only when we have all the criteria of carcinoma present 
We should apparentlj'^ not stress the possibility of carcinoma in a case in which 
we find downgrowths of epithelium alone, even with a considerable number of 
mitotic figures Such a studv', therefore, is extremely valuable because it confirms 
e more vague experience that all who do practical pathology encounter, and 
>s helpful in our practical woik 

Alfred Plaut I think that the demonstration has practical and theoretical 
importance, not only for the larynx, but for other parts of the body where biopsies 
are obtained These pictures remind one of the more or less atypical changes 
m e epithelium of the uterine cervix when the diagnosis on small particles of 
1 ssue has to be made If such pictures are found frequently in autopsy material 

vvuch there is no suspicion of existing or developing carcinoma, then we have 
0 e more and more careful concerning the term “precancerotts ” I never use 
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the term Many people use it, and the people who do so certainly would use 
it for the pictures which Dr Meeker has shown In the uterine cervix we 
know that such pictures must not have anj thing to do with carcinoma The 
larynx and the uterine cervix have one thing m common, i e , that different kinds 
of epithelium are together in very small spaces, and at the same time are sub- 
jected to much mechanical irritation There may be some other parts of the 
body where these conditions are true, so aside from the practical importance, 
which uas stressed by Dr Klemperer, I think that it gives us an idea of the 
usefulness, or nonusefulness, of the theoretical term precancerous lesions 

Harrison S Martland For some time I haie been of the opinion that 
the occurrence of a few mitotic figures shoulo not be considered absolute proof 
of malignancy These figures often occur in tissues like the endometrium, which 
is constantly undergoing profound changes in structure The popular tendenc} to 
grade tumors on the appearance of one or a few isolated cells is nskA indeed and 
often misleading This accounts for the great increase in the so-called pre- 
cancerous lesions and the so-called malignant changes m simple, benign, gastric 
ulcers For these reasons, I believe that Dr kleeker’s painstaking studies are of 
considerable importance 

Paul Klemperer Dr Plant’s remark recalls to mj mind a case of tuber- 
culosis of the lungs m which I made routine sections ot the larynx looking for 
tuberculosis To mj surprise I found the most remarkable proliferation of the 
epithelium, even with irregulantj of the cells, but on macroscopic reexamination 
of the larjnx I could not find any evidence of tumor In cases of tuberculosis, 
one has to be particularly conservative 

A ReCONSTRLCTIOX SxUDt OF THE FOLLICLES -tXD FOLLICULAR ARTERIES OF 
THE Hum\x Spleen Ward J Mac Neal and J AI Ravid 

From earlier studies it has been concluded that the splenic circulation is 
essentially open, in the sense that the elements of the blood pass from the arterial 
terminations into the intercellular spaces of the pulp and thence through the stomas 
of Mollier into the venous sinuses It was further concluded that the functional 
unit of splenic structure, or the splenic lobule, may be recognized as consisting of 
a central follicle, a bordering marginal zone and the radiating pulp cords In a 
perfused specimen of spleen, the lobule is outlined bj the most \Mdely distended 
\enous sinuses at its penpherj ^ 

The present study is concerned with a small terminal branch of the splenic 
artery and the splenic follicles supplied b> it The spleen of a child perfused and 
fixed in the distended state was used for a series of stained sections cut at a 
thickness of 5 microns These sections w'ere then projected and drawm at a 
magnification of 20 diameters The outline draw'ing of every tenth serial section 
w'as transferred to a w’ax plate 1 mm thick, and the cut wax plates were fitted 
together w'lth suitable wire support to form a wax model 

The model shows the follicles in relation to their special arterial ^essels in 
a region including the external capsule of the spleen and extending about 10 mm 
beneath it into the splenic substance The follicles more deeply situated are 
irregularly spherical and possess a single terminal artery of considerable length 
which enters the follicle and divides to supply onlj the lobule pertaining to that 
follicle The coarser arterial twigs running out into the pulp carry sheaths w'hich 
appear to be prolongations of the follicular substance, indicating that the ellipsoid 
sheaths are possibly of the same nature as the lymphatic tissue of the follicle 

Near the surface of the spleen, however, the follicles tend to be more elongated 
and narrow^ and tend to stretch along one side of an arterial branch which may 
continue on beyond to supply a follicle situated nearer to the external capsule 
The appearance suggests that these lobules near the capsule may be less mature 
than those deeplj-^ situated They still present the appearance of compound lobules 
of irregular shape, the individual follicles being not 3 et completely surrounded 
b\ large lenous sinuses so as to define the lobule completely 
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Paul Klemperer I would like to ask one question It seems from the 
model, particularly of the areas distant from the capsule, that the lymphatic tissue 
around the arteries is accumulated m the form of follicles only In the portion 
nearer the capsule the lymphatic follicles seem to be elongated, more cylmdnc 
I wonder if this elongation does not indicate that there is also, between the follicles, 
a lymphatic sheath around the artery I remember the article and pictures of 
Hellsten (Zfsch j vnkr-amt Foisch 13 43, 1928) He states that in human 
spleens tliere is ahvays a lymphatic sheath around the artery between those portions 
of the ressel which are surrounded by a distinct follicle I think that it is different 
in rabbits The lymphatic tissue is arranged in continuous cyhndric sheaths with 
only insignificant follicles I remember that the cat was the third mammalian 
evamined and there, if I am correct, conditions are similar or identical with those 
in human spleens I should like to ask w’hether Dr I^Iac Neal did not find any 
lymphatic tissue arranged in mlindnc sheaths between tlie follicles, though in 
moderate amounts 

Ward J jMac Neal I am not sure that I appreciate Dr Klemperer’s ques- 
tion It IS, of course, true that lymphatic sheaths occur about the \essels betw^een 
the follicles, but it is not quite clear to me w’hat type of vessel is referred to in 
the question The arterioles of the pulp cords are surrounded in part by lymphatic 
sheaths, and the ellipsoids of Schw eigger-Seidel are possibly of a similar nature 
Without reconstruction studies such lessels may possibly be mistaken for larger 
trunks As far as lymphatic sheaths for the larger arteries, which I w'Ould 
designate as intralobular arteries, those that I have spoken of as stems of the 
cherry', they are surrounded by venous pulp and do not possess a sheath which 
contains lymphoid cells They ha\e an ordinary arterial wall wnth a little 
adventitial tissue They enter into the follicle in an abrupt fashion 

The follicles that are distributed along the arterioles are not found near the 
external capsule of the spleen The significance of this arrangement is not clear 
to me It IS a question w'hether these represent developing portions of the spleen, 
analogous to the developing cortex in tire kidney of a young child, or w'hether 
they represent fully developed lobules of a peculiar form There is also the 
possibility of otlier explanations It w'lll be necessary to study other spleens 
before we decide 

Paul Klemperer Of course, I meant the arteries of first magnitude, and 
I wonder if the model which w'as show'n is not the exception to the rule I 
think that the paper by Hellsten w'ould indicate it 

Ward J Mac Neal Did he use perfused spleens^ When y'ou perfuse a 
spleen you need examine only a single section to find intralobular arteries w’lthout 
lymphatic sheaths 


Histologic Study of SrcRococcr geal Chordoma 
Nicholas M Alter 


L-iwrexce Sophiax and 


This report is added to the approximately serenty cases already m the litera- 
ture because of the relative rarity of this tipe of tumor There is, however, still 
considerable confusion m regard to the pathogenesis and histologic nature of this 
lesion (other cases w'lth similar histologic pictures have been described as myxo- 
chondroma, spindle cell sarcoma, colloid carcinoma, etc) Therefore, an attempt 
has been made to apply a variety of stains with the object of making’ as complete 
a histologic analysis of the tissue as possible 

A man, aged 44 entered the New York Post-Graduate Hospital complaining^ 
ot pain in the back of two years’ duration Shortly after the onset he noted a 
lump in the sacral region At the time of admission this lump had reached the 
size of a football, and there were also difficulty in defecation, frequency of urination 
and some incontinence There was no bleeding into the rectum Destruction of 

An roentgen examination 

An attempt was made to remove the growth, but two hours later the patient 
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died suddenly with severe pam in the precordium This change was considered 
clinically as pulmonary embolism 

The pathologic specimen consisted of a growth weighing 7 pounds (3 2 Kg), 
with an outside surface partly covered by skin, having an area 21 by 7 cm The 
mass showed partial encapsulation with numerous lobular subdivisions, some of 
which were transparent and jelly-like, others were fibrous, and still others, cystic 
There were also numerous hemorrhagic foci There was a considerable amount 
of fibrous tissue, some of which was loose, other portions were extremely tough 
and tendinous Toward one surface numerous fragments of bone, apparently 
portions of the sacrum, some of considerable size, were noticed Numerous sections 
from various parts of the tumor were studied and stained for evidence of metabolic 
and degenerative products A great variation of cell type in different parts of 
of the tumor was noted In some foci there were many \acuolated physaliphorous 
cells in a loose syncytial arrangement Elsewhere the tissue was dense with bundles 
of collagen about rather small compressed cells Here the resemblance to scirrhous 
carcinoma was marked The presence of glycogen within the large vacuolated 
cells has been noted by other authors In the case presented tlie material was 
not available for this examination Within and between the cells could be found 
a material staining with mucicarmme and also with the toluidine blue method 
for mucin recently described by K J Lilhe No material staining with sudan 
III or scarlet red could be demonstrated By picrofuchsin, phosphotungstic 
acid-hematoxyhn and Mallory’s aniline blue stain, the presence of fibroglia and 
collagen fibrils could be determined between the cells of the tumor These fibrils 
did not appear m relation to supporting stroma connective tissue but seemed rather 
to arise from the tumor cells themselves The appearance suggests that these 
cells are an embryonal variety of fibroblasts secreting a fluid substance which 
expands the cells and then breaks out betw'een them When in the intercellular 
spaces this fluid apparently jells and becomes a fibrillar material which appears 
to be identical with collagen in staining characteristics While the identification 
of the substance is not complete, it appears from the present evidence that the 
cells called chordoma cells are probably really embryonal cells capable of manifold 
differentiation, which secrete a substance that mav become converted into collagen 

DISCUSSION 

Boris Kwartin I should consider the presence of mucin a sign of degen- 
erative changes in the neoplasm rather than a primary property of the cells, 
because the chorda cells proper in the nucleus pulposus, as well as the physali- 
phorous cells in the chorda dorsalis of the embrj’O, are free from mucin 

Lawrence Sophian I cannot answer Dr Kwartin’s question exactly, but 
at least it is suggestive that mucous connective tissue is embrymnal, the connective 
tissue that is seen in embryos and in the umbilical cord normally, when a question 
of degeneration does not come into play, is of this type The occurrence of 
mucoid degeneration in connective tissue is seen in a great many other regions, 
and I have found areas of degeneration m which the presence of mucinous material 
cannot be questioned, however, when we are dealing with a tumor of embryonal 
origin, we should not be surprised to see that an embryonal variety of intercellular 
substance is also present 

Nicholas M Alter I have been interested in embryonal tumors for a 
long time, particularly from the standpoint of the intercellular substance as well 
as the intracellular secretion, both of which are often identical with substances 
found during degenerative processes in pathologic conditions They are evidently 
due to changed cell metabolism, for example, the amyloids Chemical analysis 
and stud}”^ by special stains will also reveal a great variety of this substance, 
although all these varieties are probably related to chondroitm sulphuric acid 
About two years ago I had the opportunity to talk before the Society on lipo- 
blastoma In these embryonal fatty tumors I also found a variety of intercellular 
substance that is also present in many other tumors, which are called simply 
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myxoma In some types of malignant chordoma, atypical amyloid, mucoid, col- 
lagenous and other interstitial substances are present 

I also had the opportunity to observe some cases of chordoma clinically for a 
considerable time They have a long-continued benign period, after which they 
take a rapidly growing malignant course These tumors probably occur more 
frequently, but they are often confused with other tumors , they are often called 
benign chondroma or chondrosarcoma, or sarcoma of the pelvis 

Harrison S Martland The tumor in question looks more like a chordoma 
tlian a great many cases of that disease reported in the literature Consider the 
myxomas of the bladder, it is a question whether they are not just ordinary 
edematous fibroblastomas and have nothing to do with mucin — Wharton’s jelly 


Neoplasm Derived from Mucus-Secreting Cylindric Cells or the Lining 
OF THE Urinary Tract Nicholas M Alter and Joseph F McCarthy 

Alucus-secreting cylindric cells can give rise to unusual neoplasms along the 
urinary tract Two such cases furnish the material for the present study One 
was malignant, a so-called mucoid carcinoma of an exstrophic urinary bladder , 
the other was benign, a mucinous adenocystoma of the pelvis of a horseshoe kidney 
Both of these cases were from the service of Dr Joseph F McCarthy at the 
New York Post-Graduate Medical School and Hospital 


Case 1 — I S , a white man, aged 51, had been under observation for eighteen 
years He was admitted to the Post-Graduate Hospital sixteen times in the interval 
from October, 1919, to Oct 3, 1928 Previous to admission he had had nine 
operations for attempted closure of the bladder These closures, however, reopened 
from time to time There were symptoms also of mild infection of the urinary 
tract In 1922, the patient began to have hematuria, the fistula of the bladder 
became everted and the edges were covered with fungoid growth The growth 
was partly excised, and the patient was treated with diathermy Patliologic 
examination of this tissue revealed a papillary adenocarcinoma In November, 
1923, Dr McCarthy performed an operation for total cystectomy and left 
ureterostomy to the anterior abdominal wall On Dec 20, 1924, as no renal func- 


tion but purulent discharge was noted from the right ureter. Dr McCarthy per- 
formed a left nephrectomy, without the removal of the corresponding ureter The 
patient’s last admission was on Sept 18, 1928, at which time he complained of 
headache, general weakness and drowsiness At that time the chemical analysis 
of the blood showed urea nitrogen, 41 6 , creatinine, 5 7 The patient died on 
October 3, with sj-^mptoms of uremic acidosis Autopsy was performed twelve 
hours later The anatomic observations were confined essentially to the urinary 
tract There was a crater-like ulceration of the anterior abdominal wall correspond- 
ing to the urinary bladder The edges of this crater were everted The lining 
of the crater consisted partly of mucoid, jelly-hke material and partly of yellowish- 
green, necrotic material The interval between the pubic bones was 13 cm The 


penis measured 37 mm in length The dorsal surface was partly invaded by the 
crater-hke ulcer About 9 cm above the growth, somewhat to the left, an opening 
of the left ureter was seen The left ureter measured 12 mm in diameter The 
right ureter was much distended, measuring 3 cm in diameter The lower end 
of the right ureter was invaded by the jelly-like growth On section of the 
growth, a honeycomb-like structure was seen There were also some cystic 
cavities which seemed to be filled with mucoid material No normal mucosa was 
demonstrated The edges of the growth were suriounded by skin The left 
kidney was considerably and uniformly enlarged and weighed about 250 Gm It 
was very firm in consistency The capsule stripped off easily On section a 
whitish, pale, rubbery parenchyma was seen The iodine reaction showed brown 
discoloration with specks and streaks The renal pelvis was slightly distended 
the mucosa was hemorrhagic and covered with turbid, greenish, purulent exudate 
An encapsulated mass not unlike a kidney in shape, was seen at the upper end 
ot the right ureter On cross-section, only a metastatic growth, 9 by 6 by 5 cm , 
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was seen On section, it showed irregular cjstic cavities filled with grayish- 
wdnte 3 ell j -like material Both lower lobes of the lungs contained irregular larger 
areas of consolidation On section of these areas, grajish granular tissue was 
seen The areas w^ere not air-containing The spleen weighed 180 Gni , it w’as firm 
m consistencj'^ On section, the typical picture of “sago” spleen was seen, with 
large mahogany-colored globules after the iodine reaction Section of the edge 
of the crater show'ed the abrupt edge of a growth w'hich consisted of smaller and 
larger cavities filled wnth amorphous secretion containing small round signet ring- 
shaped cells with peripheral nuclei The secretion gave the microreaction of mucin 
w'lth the special stain (thionine, polj'chrome methjdene blue) Most of the cavities 
had no definite lining The microscopic section of the lower end of the right 
ureter and of the mass at the place of the right kidnev showed a t 3 pical picture 
Sections of the left kidney show'ed advanced annioid degeneration of the tubuli 
as w^ell as of the glomeruli, wdiich w'ere filled w'lth homogeneous masses of amjdoid 
In the spleen tlie amjloidosis w'as mostlj restricted to the malpighian corpuscles 
Sections of the lung show'ed bronchi and adjacent air spaces filled with masses of 
polj'morphonuclear leukocytes and red blood cells 

Case 2 — Benign tumor of the renal pelvis of a “liorscshoe kidnev ” V C , a 
w'hite man, aged 25, w'as admitted to the urological service of the New' York 
Post-Graduate Hospital on Feb 17, 1928, w'lth a chief complaint of pain in the right 
groin and pyorrhea Dissection of the pj'onephrotic portion of the horseshoe kidnej 
W'as performed by Dr kIcCarthy Grossh', this specimen had a bosselated appear- 
ance, covered w'lth dense fibrous adhesions It w'eighed 150 Gm On section, 
the cahces w'ere cystically distended and filled w'lth green purulent exudate The 
upper cahx contained a large impacted stone, forming a cast of the distended calix 
A circumscribed grow'th, 35 by 25 by 13 mm, was situated at the upper orifice 
of the ureter It had a honej'coinb-like cjstic structure and contained mucoid 
material Section of tlie grow'th of the renal pelvis show’ed an abrupt change from 
the transitional epithelium to cjhndric cells The cjhndnc cells were mosth 
arranged in one laj'er The cvstic cavities were partlj lined w’lth these cells 
In great part, howeier, no lining w'as seen The cjhndric cells were of the 
goblet cell varietj', w'lth marked mucoid secretion The content of the cistic 
cavity, as w’ell as the secretion of tlie cell, ga%e a typical mucin reaction (muci- 
carmine, thionme, polychrome methylene blue) All of the cells W’ere of tlie tjpical 
differentiated mature type No mitotic figures were found The grow'th w’as well 
limited There w'as a stroma w’hich had irregular bundles of spindle-shaped smooth 
muscle cells, and there w’ere larger blood vessels with thickened w’alls 

Tumors w'lth mucus-secreting cylindnc cells are rarely derived from the lining 
of the urinary tract There are fifteen cases of mucoid carcinoma of the iinnarj 
bladder associated w'lth exstrophy reported m the literature Not a single case 
of circumscribed mucinous adenocvstoma of the renal pelvis has jet been reported 
Tw'O explanations have been offered for the histogenesis of this type of neoplasm 

(1) embrj'onal misplacement (Ehrich, ion Gelder, Keith, Hache, Judd, Plaut, etc ) , 

(2) metaplasia folloiving inflammatory changes (pj'elitis cystica) (Stoerck, 
Enderlen, Klemperer, etc ) In most of the cases reported embrj'ologic malforma- 
tions ivere present In the first case presented, the mucoid carcinoma of the 
bladder was associated with exstrophj' of the bladder, hypoplasia of the penis, 
undescended testis (left) and cleft peli'is The second case presented was surgical 
and only the horseshoe kidnev is recorded Adenocarcinoma of the bladder is 
rare and is commonly associated w'lth exstroph% of the bladder Embryonal mis- 
placement of the intestinal mucosa not onty is possible in the urinary bladder, 
which IS a part of the cloaca, but also is possible along the ureter, w'hich buds 
out from the cloaca In the second case, no pj'ehtis cystica was present In the 
adenocystoma of the renal pelvis only high cjdindric cells with mucous secretion 
were demonstrated They' w'ere arranged in one layer No cells of the transitional 
epithelium type were present Inflammatory reaction may be responsible for the 
differentiation and hj’perplasia of the dormant embry onal cells If the inflammatory' 
reaction and stone formation w'ere entireh responsible for this tumor, it ought 
to be found frequently 
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Rcgulai Meeting, Feb 27, 1930 

Leila Charlion Kno\, MD, Picudcnt vi the Chau 

Studies in Isohemagglutination Alexander S Wiener, Max Lederer 
and S H Folates 

In table 1 is presented the results of an analysis of the maternal blood and 
of the blood from the umbilical cord m a senes of 500 cases It will be seen 
that the blood from the cord has been classified under the four classic, fulb 
established groups O, “ ^ , A, |3 , B, « , and AB, o , and five subdivisions, O, o 
O, a, O, |8, A, 0 , and B, o These five subdivisions do not represent any new 
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groups peculiar to the blood from the nmbihcal cord but incompletely developed 
blood groups From table 1 it is seen that 217 of the 500 specimens of blood 
from the cord, or 43 4 per cent, presented fully developed groups Of particular 
interest, however, is the fact that not a single case was found m which the mother 
gave birth to a child whose serum contained an agglutinin which could agglutinate 
the mother’s cells This is all the more striking since there were 126 cases m 
which the mother’s serum could agglutinate the cells of the child 

A practical application of this observation is that m case of emergency a new- 
born child can be given a transfusion with the blood of its mother without 
previous grouping or cross-matching, as that would be analogous to the use of a 
universal donor However, we would recommend alwavs choosing a donor of 
the same group, particularlv m repeated transfusions 

The Bernstein theory and the von Dungern and Hirszfeld theorj of hereditv 
of blood groups were discussed One thousand three hundred and thirtv-four 
mothers with 1 462 children were grouped in order to determine which theorv 
was correct Our statistical data proie the inaccuracv of the theorv of vnii 
Dungern and Hirszfeld and fulb support the Bernstein theory In table 2 are 
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listed the results of the examination of 94 families in which one of the parents 
belonged to group AB Not one of the 142 children in these families belonged to 
group O Moreover, among 516 children of 4S5 mothers belonging to group O, 
not one child belonged to group AB It is of interest to note that according to 
the theory of von Dungern and Hirszfeld, these combinations should haie appeared 
in our series of cases more than thirt>-four times Our data therefore completely 
support the Bernstein theory and pro\e the inaccuracy of the theory of von 
Dungern and Hirszfeld In view' of the fact that Haselhorst and Kossovitch have 
found two cases that seem to constitute actual exceptions to Bernstein’s theor\, 
however, some slight modification of that theory maj be necessary, such as 
postulating the occurrence of mutations or nondisjunction, or the existence of 
another factor 

The application of blood groups to medicolegal cases m which the identifica- 
tion of blood stains or the determination of paternity is necessary w’as discussed 
The work of Landsteiner and Levine on the new agglutinogens, M, N and P was 
also discussed 

DISCL.SSIOX 

Max Lederer It is indeed surprising that there has not been a greater 
application of this knowledge in medicolegal w'ork In talking w'lth Dr Bern- 
stein tw'o years ago, he told me that it w'as being employed extensneh in Germain, 
especially m determining paternih The use of the test has discouraged a great 
manj accusations bv w'omen w'bo have falselv accused men of being the father of 
their children, thus exposing them to perjurj Schiff, in an excellent review', 
emphasizes the value of the test in a case in w'hich a person had been accused 
of murder, and m which the main evidence of the prosecution rented on some 
blood stains which w'ere found on the clothes of the defendant The latter claimed 
he had cut himself The prosecution insisted that the blood was from the murdered 
man Examination of the blood stains sbow'cd the blood to be in the same group 
as that of the defendant, and in a different group from that of the deceased In 
speaking with several jurists on this point, thej have all exjmessed a profound 
degree of ignorance on this subject, and, in an effort to popularize its value, 
we thought It w'ould be of interest and value to present the work at this socielj 

Alexander Wiener When M and N, w'hich have been rccenth described 
by Landsteiner and Levine, have been w'orked up sufficientlj so that they can be 
used medicolegally w'lth A and B, the chances of proMiig nonpaternlt^ of an 
innocent man will be almost one of three With A and B alone the chances are 
one of seven Landsteiner and Levine are w'orkmg on additional agglutinogens 
now', and m the future w'e ma^ be able to recognize the correct parents in 
practicallj' every case 

Philip Levine With regard to Dr Wiener’s statement concerning the 
possibility of obtaining further instances of excluding paternity, there is new 
evidence as to the existence of manj' differences m human blood This is derived 
mostly from serologic experiments w'lth immune antihuman agglutinins and with 
atypical agglutinins found in a small number of human serums More indirect 
evidence as to the individuality of human cells in general has been obtained from 
the results of transplantation, since it is know'n that only autotransplants are 
successful Similar results for animal blood were alreadj obtained bj Ehrlich 
and Morgenroth, and more recently by Todd The practical application of these 
results with human blood must await perfection of the serologic method 

Chronic Ulcerative Colitis Report of V'vccine Therapv Willlvm Z 
Fradkin and Irving Grav 

In a series of patients suffering from chronic ulcerative colitis the Bargen 
diplococcus was isolated from the colonic ulcerations in tw'elve of fifteen patients 
Three failed to show the Bargen diplococcus after repeated bactenologic study 
Material for culture was obtained by inserting a long, sterile swab through the 
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•sigmoidoscope and scraping the depths of an ulcer This material was immediatel} 
transferred to warm deN.trose broth and incubated for about si^ hours This 
w'as then subcultured in other tubes containing dextrose broth, and finally litmus 
lactose and blood agar plates w'ere poured with material from the last culture 
tubes The tjpical colonies were fished out and transferred to warm dextrose 
broth The diplococcus fermented dextrose, lactose, saccharose, maltose and occa- 
sionally mannite, but ne\ er inulin Tt w as not bile-soluble "X^accines w ere made 
containing approximately two billion organisms per cubic centimeter The organ- 
isms were agglutinated by the patient’s serum in each case Intraienous injections 
of a pure culture of the diplococcus into rabbits produced lesions in the large 
intestine similar to those found in the human being The submucOsa of the gut 
showed m3riads of the diplococci 

After eight injections of the ^accme, ten patients show’ed immediate improve- 
ment The number of stools decreased rapidlj and a gam in weight was noted 
m each case Vaccine therapy was continued in certain cases for more than four 
months One patient revealed a pure culture of the Bargen diplococcus m nasal 
and tonsillar smears Two patients did not respond to laccine therap} Impro\e- 
ment was noted more often and sooner and was more lasting when specific treat- 
ment w^as supported wnth rest, fresh air, small transfusions of blood, high caloric 
and high wtamin diets, and the irradication of all possible foci of infection 

DISCUSSION 

AI A Kugel Does this organism ferment escuhn, and have 30U difterentiated 
it from the ordinar3 enterococcus- 

William Z Fradkin It has not been tried 

Perry Manheims Were these organisms submitted to the heat-resistance 
test? In practicall3 ever3'- case m which W'e have made examinations of the stools 
and proctoscopic examinations, we have found an enterococcus w'hich corresponds 
to the Bargen bacillus in e\er3 wa3, except m regard to the heat-resistance test, 
the Bargen bacillus is not heat-resistant, w'hile the enterococcus is heat-resistant 
We ha\e also found the Bargen bacillus in one instance in which there was no 
evidence of ulcerative colitis in practicalK pure culture 

William Z Fradkin We ha\e not tried the heat-resistance test The 
Bargen diplococcus differs from the enterococcus in that it is bile-insoluble and 
does not ferment inuhn We were not fortunate enough to find the diplococcus 
m practically pure culture m patients not manifesting any signs or s3miptoms of 
chronic ulcerative colitis The object m presenting this work tonight was to report 
the marked improvement obtained m patients w'lth chronic ulcerative colitis b3 
vaccines prepared with the Bargen diplostreptococcus 

Biliarv and Hepatic Factors ix Peptic Ulcer Benjamin N Berg 

Peptic ulcers were produced experimentalh in dogs b3 excluding the flow^ 
of bile from the intestine Three series of animals were studied The first group 
consisted of seven animals wuth uncomplicated biliary fistulas Acute duodenal 
ulcers w'ere found m four of them The second group included eleven animals 
m w'hich biliary fistulas were complicated by biliary obstruction Lesions were 
found in six animals In three of these dogs, chronic duodenal ulcers w'ere found, 
m one, a subacute perforated duodenal ulcer developed, in another, subacute ulcers 
■of the duodenum and stomach w'ere encountered, and in the sixth annual there 
were multiple erosions of the stomach and duodenum The third group included 
five animals with complete biliarj obstruction Ulcers developed in three of the 
dogs in this series In two animals chronic duodenal ulcers were found, and in 
one there were multiple gastric erosions 

The relationship of environment and diet to the incidence of ulcers was studied 
It was found tliat lesions developed more readih under unhjgiemc conditions and 
■with poorh- prepared diets 
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The mechanism 63 \\ Inch the exclusion of bile predisposes the mucosa to ulcera- 
tion depends probabl} on the loss of some constituent, such as mucus, nhich is 
essential for the presenation of an intact surface epithelium 

The results of the imestigatioii suggest the possibilit}^ that alterations m the 
tunction of the Iner and in the secretion of bile mai'- be important factors in tlie 
etiology of peptic ulcers Although gross or microscopic changes in the bihar}' 
tract are found in onh' a small percentage of cases of peptic ulcer in man, ncicr- 
theless, functional disturbances which are not recognized bi" present inadequate 
methods ma}" exist The periods of remission and exacerbation that characterize 
so-called chronic ulcers ma3 coincide wuth intermittent functional alterations in 
the stomach and duodenum m response to changes in the lucr and in the biliari 
S3'Stem 

DISCUSSION 

D\md Perl\ This IS an extremcK interesting and suggestne piece 01 
W'Ork It has been the obser\ation of Aarious meestigators working with supra- 
renal glands m animals that gastric ulcers have commonh de% eloped follow'ing 
bilateral suprarenalectom3 We ha\e had occasion to obserie 500 rats w'lth 
bilateral suprarenalectomr , and gastric ulcers develojied in a high percentage of 
these animals These obser\ations were made incidental to other work It would 
seem to me from what Dr Berg brought out that another explanation is possible 
to account for the appearance of gastric ulcers following surgical intervention in 
the biliarv svstem It is bare^ possible that in doing the operations tlie} interfered 
with the nervous suppl} to the mucosa m those parts of the duodenum and stomach 
in which thev found the ulcerations, and I would like to ask if that was carctullv' 
controlled The same mechanism might hold true with the removal of the supra- 
renal gland, that is, an interference with the tonicitv in regions in which these 
ulcers subsequent!} develop might effect the mucosa, with subsequent formation 
of erosions and ulcers 

PvuL W Aschner Ulceration of the stomach and duodenum has, of course, 
been produced b} a great main procedures, but we do not know the cause of 
gastric and duodenal ulcer Dr Berg’s observation that the condition of the animal 
the hvgienic conditions and the feeding made great differences in the incidence 
ot ulcers is important, because it adds weight to the belief that general factors 

come into plav m the production of ulcers It is well known that prolonged 

exclusion of bile from the intestinal tract has an injurious effect on the general 
bodv econom} For example, grave anemias and also osteoporosis have been noted 
after prolonged biliarv' drainage I wonder whether anv observ'ations were made 
in these animals of the effect on the blood and bones as a result of prolonged 
exclusion of bile from the intestinal tract 

If disease of the gallbladder, or of the biliarv' tract, has a frank influence m 
the etiologv of ulcer, we would expect to find ulcer of the stomach and duodenum 

much more common in women than in men, but the reverse is true We find 

disease of the gallbladder and biliar} tract common in women, and gastric and 
duodenal ulcer common in men During the last 3 ear we have had three women 
on the wards of Alt Smai Hospital who had coincident disease of the gallbladder 
and duodenal ulceration, so that it is possible in these particular patients that 
there ma} have been some relationship between the two conditions Some experi- 
ments suggest themselves to mv mind for definitely determining the role of the 
mucus from the gallbladder as a protectiv^e factor Aii}' information we maj get 
concerning the etiolog}" of ulcer is alvvavs welcome and interesting 

Paul Klemperer It seems to me that Dr Perla’s suggestion is a good 
one I feel too that some controls should have been mentioned of operative pro- 
cedures in the same region, but without the production of biliar}' drainage It 
occurs to me that we see frequenti} on the autops}^ table postoperative biliar}' 
fistulas and complete obstruction of the common duct, even with occlusion of the 
pancreatic duct of long duration, and we fail to see ulcers in these cases I saw 
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onh- recenth one case m which there was a biliary fistula and obstruction in 
the" ampulla of Vater with obstruction of the pancreatic duct In this case there 
Mere multiple acute ulcers of the stomach I ha\e reviewed, m connection with 
this case, our entire material, and I found that tins was the onlj case of its kind 
Unfortunatelj , in this instance tliere was a seiere infection around the pancreas 
with thrombosis of the arterj and splenic \ein, and it is most probable that the 
ulcers of the stomach w'ere circulatorj' in origin It is surprising that ive do 
not encounter such instances of gastric and duodenal ulcers in man in wdiom 
obstructions of the common duct are so frequent 

:Mendel Jacobi I should like to ask Dr Berg if he noticed any difference 
in the degree of occurrence of pericholangitis and abscesses of the liver in the 
group of animals kept under the poor conditions downtowm and in those kept 
under the better hj giemc conditions prei ailing upton n in the new' medical buildings ^ 

BE^JAMIX N Berg Although numerous experimental methods have been 
emplojed to produce peptic ulcers, few investigators ha\e been successful in pro- 
ducing chronic lesions The ulcers which develop after bilateral adrenalectomy 
are usually acute lesions Operatne trauma played little role in the experimental 
procedure because the common duct was isolated without disturbing any of the 
adjacent structures When the common duct is dmded, the nerves accompanying 
It are serered Howe\er, this had no etiologic significance with respect to the 
ulcers which were produced, because a similar procedure was foUow'ed m trans- 
plantation experiments without the formation of ulcers. Ulcers w'ere ne\er 
observed after bilateral division of the splanchnic nerves or after extirpation of 
the celiac ganglions Although mild anemias were noted after the establishment 
of biliary fistulas, the changes in the blood were not marked and were associated 
probably with alterations in nutrition Osteoporosis was not observed Peptic 
ulcers are found associated with lesions of the biliary tract m man in a small 
percentage of cases However, this does not preclude the possibility of the inter- 
relationship between disordered function of the liver and peptic ulcer The function 
of the liver may be disturbed markedly without gross changes in the biliary 
tract In a series of cases of biliary fistulas m man, which were collected at the 
Presbyherian Hospital, peptic ulcers were encountered occasionally Infection 
ot the liver was found frequently whenever biliary obstruction existed for long 
periods In animals with uncomplicated biliary fistulas, infection was usually' 
absent There was no relationship between the occurrence of infection of the 
liver and the environmental conditions 

Subacute Bacterial Endvrteritis or the Pulmoxary Arterv Associated 

w'lTH Patext Ductus Arteriosus axd Pulviomc Stexosis Harry 

Gordon and David Perea 

An instance is reported of subacute bacterial endarteritis (Sti epfococcus 
vuid<ins) of the pulmonary artery associated with patent ductus arteriosus and 
pulmonic stenosis in which the valves showed no inflammatory changes A boy, 
aged 13, with a congenital cardiac defect but in apparent good health developed 
an infection caused by Sh cpfococats virtdaus to which he succumbed within two 
and one-half months after onset The clinical course was characterized by a septic 
fever, progressiv'e weakness, secondary anemia and embolic phenomena m tlie 
spleen and kidneys Autopsy revealed (1) a patent ductus arteriosus and a con- 
genital pulmonic stenosis with marked hypertrophy of the right v'entricle, (2) 
subacute bacterial endarteritis of the pulmonary artery and the ductus arteriosus 
Mith large thrombotic masses almost occluding the lumen, (3) no involvement of 
the valves, (4) embolic lesions in the lungs, kidnevs and spleen, and (5) acute 
arteritis and artenolotis of the small pulmonary' vessels 

The direct relationship of congenital defect to bacterial inflammation is discussed 
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Splenomegal\ Dee to Pori \l Thrombosis Sampson J Wilson and Max 

Lederer 

The patient, a boj, aged 2 jears, liad repeated seiere gastric hemorrhages for 
a period of one jear, necessitating many transfusions His abdomen and spleen 
Mere large A studj of his blood showed it to be normal He developed a 
peritonitis and sepsis before death At autopsj the portal \ein was found to be 
constricted just berond the junction of the splenic and the superior mesenteric 
reins, and the esophagus showed raricosed reins at its lorrcr portion The spleen 
rras the seat of a chronic splenitis Microscopicallr the portal rein shorred a 
fibrous thickening m all three coats rvith a distorted clastica, rrhich rvas destrored 
in places a trpical phlebosclerosis 

Trro additional cases rrith similar clinical courses rrere reported Splenectomies 
Mere performed in these trro cases, and both patients made unerentful recoreries 

The clinical course m portal phlebosclerosis, its etiologr pathologr, difterential 
diagnosis, prognosis and treatment rrere discussed and references to similar cases 
III the literature rrere giren Tlie cardinal points on rrhich the diagnosis should 
be made are the splenomegalr the anemia, the signs of collateral circulation and 
the copious gastric hemorrhages rrhich are follorred hr a diminution m the size 
of the spleen 

Photomicrographs of the lesion in the portal rein rrere shorrii 

DISCUSSION 

A A Eisenberg Under Dr Hausrvirth's guidance during the past sin niontns 
rre hare begun a srsteniatic studr of the reins About sin months ago there rras 
admitted to the surgical serrice of the Srdenham Hospital a man, aged 32, rrho 
had been acutely ill for a rreek rrith edema of the feet, enlarged spleen and lirer, 
and rrho complained of serere upper abdominal pain on the right and left side 
His temperature rras betrreen 100 and 101 F The surgical serrice to rrhich he 
rras admitted considered the diagnosis of an intra-abdommal infection, or the pos- 
sibilitj of a hjpernephroma on the left side, and Dr Hausrrirth paid especial 
attention to the superficial reins m his arms, rrhich rrere found to be tortuous 
and hard Ther felt as a sclerotic arterr rrould feel Because of these obsena- 
tions on the superficial reins Dr Hausrrirth made a diagnosis of portal thrombosis 
thinking the process rras on the basis of a diffuse phlebosclerosis rather than an 
infection, of rrhich there rras no historr A superficial rein rras taken out for 
eNamination This prored to be a phlebosclerotic rein shorring no eridence of 
mflammatorj changes or degeneration, but rather a replacement fibrosis The 
abdomen rvas opened, and no hr periiephroma rras found The hrer and spleen rrere 
greatly enlarged The patient died on the third or fourth dar after operation 
and at autopsr, thrombosis of the portal rein, both ot the main stem and of the 
portal branches, rras found A thrombus rras also found in the left iliac rein, and 
an enlarged spleen shorring eridence of degeneration, rras present The sections 
from the portal rein shorred rrhat rre thought rrere trpical phlebosclerotic changes 
In looking up the references to the condition, rre found that phlebosclerosis 
occupied a place in pathologr rvhich might be called the stepchild of pathologr 
We could get little information about phlebosclerosis, the prominence being giren 
to varicose reins, phlebitis, etc We rrent to the earliest rvorks and found that 
the incidence of phlebosclerosis pathologicallr rras regarded as unknorrii Etiologi- 
callj, there is the opinion that it is a senile degeneration (Lobstein), rrhile Sacks 
believed it to be a general disorder of nutrition, and it has also been regarded as 
an inflammatorj condition (Fischer, Koestner) 

These changes rrere found rrithin the last six months in a rather small medical 
serrice, there rrere trrentj-trro cases in rrhich the superficial veins, both in the 
arms and in the legs especially around the ankles, presented the same macroscopic 
and microscopic picture An interesting phenomenon is that they all seem to 
have a fairly uniform condition associated rrith them Sixteen of our trrentr-trvo 
patients gare a definite historr of gastric ulcer, they all seem to have a heart 



SOCIETY TRANSACTIONS 


1129 


^^hlch IS rather smaller than usual On the basis of what we ha^e seen so far, 
we believe that these changes are neither degenerative nor inflammatory iney 
seem to occur especially m persons between 30 and 40 years of age, only two 
patients being past 40, and the remaining ones between 28 and 40 They seem to be 
svmptomless, and without any definite etiology The extent to which they may 
be s\mptomless is shown bj a case of Buerger’s disease which w^e have in the 
hospital We removed a piece of vein from the good leg, and that is completen 
thrombosed, showing the same fibrotic changes, subendothelial thickening of the 
intima and replacement fibrosis of the media Onlj a w'eek ago Dr Hauswurth 
and I came across tw'O articles written twenty-five >ears ago h\ Martin and 
Meekins and by klartm and Tull from IMontreal They examined children and 
adults, and claimed that they found phlebosclerotic changes in more than 30 per 
cent of their cases 

PvuL Klemperer I think the importance of changes in the portal circulation 
causing splenomegaly cannot be overemphasized During the last three jears I 
have performed an autops} in not less than six cases of splenomegaK in which the 
condition w^as laid to “Banti’s disease," but was due to an embarrassment of the 
portal circulation One of these cases showed an obstruction m the splenic vein 
alone, in the other five the portal vein w'as the mam site of the lesion, there 
w^as occlusion in five cases, and merely a severe sclerosis of the portal vein in 
one case The pathogenesis of changes in the portal sjstem is simpler, I think, 
in children than in adults In adults there is a multiplicit} of causes which 
can cause such an occlusion of the portal vein, among which, of course, inflamma- 
tion of the w'all, thrombosis, and pressure from witliout plaj the main role In 
children I would be inclined to consider mainly inflammatorj changes in the 
portal vein as the cause of the subsequent either narrowung or complete thrombotic 
occlusion That no historj of an umbilical infection can be elicited in some of these 
cases, as in Dr Wilson's case, seems to me not to be convincing proof that there 
was not one present I remember cases, one particularly, in w'hich I found even 
an acute suppurative phlebitis of the umbilical vein in a new-born child with 
characteristic abscesses in the Iner without an> clinical evidence of umbilical 
infection, though it was looked for I think therefore that a milder infection of 
the umbilical \ein can be easily missed but niaj lead, ne\ertheless, to a productne 
phlebitis of the portal \ein 


I believe phlebosclerosis, particularly of the portal \ein, is a condition which 
must have a definite histologic picture Phlebosclerosis w'as first described by the 
earlj authors but was studied in detail by Borrman and later on by Simmons 
I ha\e studied a number of cases of phlebosclerosis, particularly in cirrhosis of 
the liver, and I ha^e thought the changes in the vessel wall are similar to the 


changes in arteriosclerosis One of the mam features of a phlebosclerosis of the 
portal \ein is the lamellation of the internal elastic layer, this I have seen definitely 
in cases of cirrhosis of the liver, and in the one case of splenomegal}' I ha\e 
mentioned before My other five cases are divided and had different pathogeneses 
During the last weeks I have again observed one case of thrombosis of the portal 
vein w'lth canalization of the lesser omentum with so-called cavernomatous trans- 
formation The patient in this case had a severe inflammation of the portal vein 
and of the supenor mesenteric vein The etiologj w^as not clear The patient had 
a four plus Wassermann reaction, but there were no other S 3 philitic changes 
Simmons considered nearly every case of portal phlebosclerosis syphilitic in origin 
I think this is exaggerated, and I cannot subscribe to it The patient in this 
particular case had gangrene of one toe, which was climcalh considered to be a 
thrombo-angiitis obliterans One has to consider that thrombo-angiitis obliterans 
Mith Its concomitant migrating phlebitis might be an etiologic factor m the causa- 
tion of portal thrombosis I should like to mention two more points One receives 
trequenth an enlarged spleen in the surgical pathologic laboratory from which the 
ccHidition has to be diagnosed by the histologic picture alone I think one peculiar 

c remation splenomegaly due to embarrassment of the portal 

ulation, and that is the enormous increase in the sinuses of the spleen, the 
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hjperplasia of the sinuses which one secs m these cases During recent \ears 
Duerk presented the sinus In perplasia as one of the true criteria of “Banti s 
disease ” I do not think it is actualh so If there exists such an entiti as 
‘Bank’s disease,’ the sinus In perplasia is not one of its characteristic features 
It there is no eiidence of inflammation m the spleen and mainh the sinus Inper- 
plasia, I should suggest an embarrassment of the portal circulation as the cause 
of the splenomegah One question remains in regard to the treatment in these 
cases Take the instances in whicn one suspects an embarrassment in the portal 
circulation If there is an embarrassment in the portal lem proper, I do not see 
ani' reason for a splenectomi Perhaps one would prolong the life of the patient 
for a short while perhaps one would shorten it, but if tliere is a definite evidence 
ot occlusion of the splenic lein, I think spleneetom} might be the rational treat- 
ment Of course a surgeon can never tell us whether or not there is an\ 
embarrassment in the portal circulation because c\cn with the best exposure, he 
does not reach the portal rein so well that he can dcfiniteh make a statement 
about Its condition, particularh when the embarrassment is not due to actual 
thrombosis but onh to phlebosclerosis I ha\e tried at the aiitopsj table to realize 
bi palpation whetlier there was a change in the wall of the portal \ein, and I 
could not do it in cases in which the microscopic examination re\ealed definite 
changes 

Lolis H^lswirth Dr Eisenberg did not emphasize the suggestion that wc 
ha\e made about the lalue of this particular work It is more or less a redis- 
co\er}, so to speak and the clinical significance is being studied In one case 
a diagnosis of probable phlebosclerosis of the portal lein was made because the 
\eins in the arms and legs were hard and almost completch closed, the \eins 
had lost their normal color and looked like white cords I call jour attention 
particular!} to that feature Veins in the lower extremities are more frequentlj 
involved than the others These ^elns, even at the time of excision, look like 
anjthing but \eins Thej are \eins in which the lumen has almost compkteh 
disappeared This particular patient had that condition in his superficial \eins 
to an exquisite degree The portal Acins showed the same condition The hepatic 
\eins and the portal circulation likewise showed it The ihac ^eln was a striking 
teature of the same lesion V'hat w'e want to emphasize is that this condition 
is not local, it is generalized Just as the arteries do not gi\c sjmptoms unless 
there is something added to the change in the lessel, so the -veins gne no sjmptoms 
unless infection or injurj occurs which makes inflammation possible Our patient 
had degeneration ot tlie liver All the veins took part in this general process 

V'e chose patients who had a peculiar tjpe of build, more or less the asthenic 
tvpe, somewhat cvanotic, with dropped and small hearts These patients had 
ulcer of the duodenum or of the stomach The possible causal relationship of 
these lesions is particularlj what concerns us In the first place, we know that 
the veins and arteries are thrombosed and fibrosed in cases of ulcer of the stomach 
and duodenum, and it is curious that this observation should not have attracted 
more attention I said at the time that varicose ulcers of the leg resembled v'crv 
much the ulcers one sees in the stomach and duodenum At present we have 
a bov, aged 19, with an ulcer of the leg of two and a half v ears’ duration which 
will not heal, and the ulcer looks exactlv as a peptic ulcer would look, without anv 
tendencj" to healing All his veins partake of the sclerotic nature The point 
I wish to make is that these patients with digestive ulcers also show the same 
lesions in the v^eins Another curious case w^as one of Buerger’s disease of five 
V ears’ duration in a man, aged 26, in whom the toes of one foot were gangrenous 
There were ro changes to indicate anj' lesion of the vessels in the apparentlj^ 
normal leg, and vet a large vein vv'as completelj thrombosed, the walls thickened 
and the thrombus completelv canalized There is nothing inflammatorj' about these 
changes in the veins, and it is onlj in the hope of arousing more interest that 
we want to emphasize the relationslup of gastric and other lesions to a generalized 
phlebosclerosis These cases occurred in voung persons In none of them do w'e 
find the characteristic changes of arteriosclerosis We had twentj-two cases, and 
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in none of the excised veins did we find a condition analogous to arteriosclerosis, 
and we have therefore suggested the name phlebofibrosis instead 

Max Lederer In relation to splenectomy, I do not beheie that one is 
advised to treat the condition m tlie portal ^em Splenectomy is advised 
in order to prevent, if possible, the liematemesis which may occur, especially 
after the inflammatorj process m the portal vein has ceased It is conceuable 
that there niav have been an mflaniinatorv process with narrowing of the lumen 
of the vein, and therefore a portal insufficiency By remoMiig the spleen, that 
load IS taken from the portal vein, and it is possible that these patients may survive 
because a great many of them do die from esophageal hemorrhage Only two 
weeks ago I performed an autopsy in a case of syphilitic aortitis with marked inter- 
stitial changes in the lungs, and the right and left sides of the heart were Iwper- 
trophied The subject had a spleen which weighed 350 Gm , adherent at the upper 
pole, wnth a thick vascular omentum We thought at first that the splenic enlarge- 
ment w'as due to the syphilitic process, and we found w'e could not enter the portal 
lein It w'as represented by a fibrous cord, and only after a great deal of care 
and dissection were we able to pass a fine probe into the portal \ein I think this 
was one case due to s\philitic infection In the literature sy^philis, svphilis and 
syphilis IS mentioned, the idea being that most of the cases are of syphilitic origin 
I believe as far as the phlebosclerosis of the portal ^ ein, or the pyelophlebosclerosis, 
as It IS called, goes, that it may be a local condition There is no evidence of any 
other change in the vein I want to say in conclusion, which I think I can say 
W'lthout hurting the modesty of Dr Klemperer, that the original diagnosis of the 
possibility of thrombosis of the splenic vein in the case reported by" Dr Wilson 
was made by Mrs Klemperer 


CHICAGO PATHOLOGICAL SOCIETY 


Regular Meeting, Feb 10, 1930 


Hexrv C Sweany, Picsident, m the Chau 


The Structure of the Lung and Its Implications in Inflammation of 
THE Org\n William Bloom 

Evidence is presented that the respiratory portion of the lung is primarily 
of mesenchymal nature and that the so-called alveolar epithelium and the non- 
nucleated plates probably do not exist The respiratory portion of the lung reacts 
in inflammation like a purely mesenchymal tissue, that is, by the exudation of 
hematogenous exudate cells and by the much slow'er mobilization of pericapillary 
mesenchymal cells Inflammation m this organ thus affords a denial of those 
theories which explain the presence of all of the exudate cells m inflamed tissues 
as being of purely histogenous origin This subject will appear m more detailed 
form as a part of a chapter in Maximow’s “Textbook of Histology” 


S\MPTOMATIC AND PATHOLOGIC OBSERVATIONS ON AniMALS INOCULATED WHTH 
THE Virus or Poliomyelitis Paul H Harmon 

In tests to determine the susceptibility of a number of species of mammalia to 
parenteral inoculation of the virus of poliomyelitis, a sporadic incidence of sug- 

gestne symptoms and of suggestive cellular accumulations in the central nervous 
system was observed 

Virus, the potency of w'hich was established bv parallel inoculation into Macaens 
Hicsus monkeys, when introduced into eighteen young rabbits by the combined 
intraperitoneal intracerebral method, resulted in the death of eight rabbits^ and 
he appearance m three others of symptoms suggestive of prostration, convulsions 



1132 


ARCHIVES OF PAIHOLOGY 


and transient motor pareses Smnlarlj, of seven \oung rabbits inoculated with 
normal monkey brain emulsion, none of which showed sjmptoms, two died 

When an emulsion of brain and cord rcnio\ed aseptically from a number of 
rabbits which had died following inoculation of inonke% passage virus w'as intro- 
duced into other rabbits (tw'ent} -three in all) death followed in the second, third 
and fourth series of rabbits, thus simulating virus transfer from one generation 
to another Eighteen of these rabbits died, and one show'ed suggestne sjmptoms 
At the same time seven of nine rabbits inoculated wuth normal rabbit brain emulsion 
succumbed None of these show'ed symptoms It w'as shown, how'cver, that no 
polioin3"elitis virus w’as imoHed in these transfers, because rabbit brains of three 
different passages, in five instances, failed to induce poliomjelitis in monkc3S, 
although inoculated mtraperitoneally and intracercbrallv in large quantities 

Over the same time, in thirt3 -eight uninoculatcd 3 0ung rabbits, kept under 
similar conditions, twent3-oiie succumbed spontancousK , seven of which were 
observed to have died in convulsive sei7iircs with s3mptoms identical with those 
seen m rabbits inoculated with \irus This correspondence in S3'mptonis and 
mortalitv rate m the three groups of rabbits indicated that some other factor 
than the transmission of pohom3'ehtis virus from rabbit to rabbit was operative, 
which in all probabiht3" w'as miscellaneous intercurrent infections and infestations, 
since gross lesions of sufficient magnitude to have caused death were demonstrable 
in about 75 per cent Among these lesions were disseminated and localized 
coccidiosis, tape-worm larv'ae infestations, bronchopneumonia with edema and 
hemorrhages into the lungs and hemorrhages into the large bowel 

Microscopic lesions suggestive of polioni3clitis were found m the cerebrum and 
spinal cord chiefl3" m the grav matter of four of fort3-one rabbits inoculated 
either directly or in passage experiments with virus, and consisted of focal and 
perivascular accumulations of mononuclear cells In the spinal cord there was 
often, m addition, a disseminated increase m cells m the gray matter The most 
suggestive lesions were observed m the spinal cord of a rabbit which had shown 
no motor S3mptoms, but which was killed for examination In a senes of twent3- 
six uiiinoculated rabbits, dead spontaneousl3 — with or w ithout S3 mptoms — or 
chlorotormed when apparentlv in perfect motor coordination, similar microscopic 
lesions were found 111 four No perivascular collections of cells were found m 
the latter series, and neourophagoc3tosis was absent m all 

Of elev'en dogs inoculated with poliom3ehtis virus in three successive experi- 
ments, but two succumbed At the same time, three of seven dogs that were inocu- 
lated with normal monkev brain emulsion succumbed No S3 mptoms were 
observ’ed at 3113 time m the animals that survived Similar observations were 
obtained among unmoculated control animals Postmortem examinations of the 
fatal cases showed bronchopneumonia of the lungs, while both in these animals 
and m inanv others that showed no effects following inoculation, no alterations 
were found in a carefully conducted search through many levels of the central 
nervous S3 stem 

Three of twelve 3 0ung cats inoculated with vnrus succumbed, vv'hile among fiv'e 
controls receiving normal monkev brain none succumbed No 53 mptoms were 
observed 111 animals that lived Gross pathologic examination, confirmed b3 micro- 
scopic methods, showed that when death occurred it was due to acute respirator3 
disease klicroscopic observ^ations extended to manv levels of the central nervous 
S3 stem, both m the cats d3nng from respiratorv disease and m those killed following 
an unev'enttul five week observ'ation period, failed to demonstrate changes 

Three diversified experiments with pohom3ehtis vnrus on twentv-five guinea- 
pigs resulted m the death of thirteen of these animals Among fifteen controls 
receiving normal monkey brain, three succumbed In most of these, examinations 
showed that death was due to acute respirator3’ disease Careful search m 
manv" microscopic sections of the central nervous S3'stem failed to reveal changes 
that might be interpreted as those of poliomv elitis 

Among thirty-two white mice inoculated with vnrus, ten succumbed m the five 
week observation period, while among thirt3'-one mice inoculated with normal 
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monkey brain, se^en succumbed in a similar period No symptoms suggestive of 
flaccid motor paralysis were observed in any of these animals Gross pathologic 
observations established the cause of death m a majority of instances as due to 
acute respiratory disease 

Of four young pigs inoculated with massive doses of virus, none showed 
symptoms Two ioung pigs receiving normal monkey brain showed no sjmptoms 
during the observation period 

Two of four lambs inoculated with virus developed suggestive motor incoordina- 
tion, but this was due to the concomitant general prostration of pneumonia No 
symptoms were observed in control animals No alterations were found in the 
central nervous sjstem of the affected animal 

Two of three calves succumbed following inoculation with virus, but no altera- 
tions could be demonstrated after a careful examination of the central nervous 
system 

Conc!nswti<;—l In attempts to transfer poliomyelitis to young rabbits, with 
virulent monkey passage virus, occasionally death, sometimes with suggestive 
motor symptoms, was observed Young rabbits were shown to be markedly 
susceptible to intercurrent infections and infestations 

2 Convulsive seizures and other motor symptoms, as well as certain cellular 
changes in the central nervous sj'stem of rabbits inoculated with poliomyelitis, are 
nonspecific, identical sjmptoms and cellular infiltrations being observed both in 
rabbits inoculated with normal rabbit brain and normal monkev brain, and in 
uninoculated young rabbits 

3 Young dogs, young cats, guinea-pigs, mice, young pigs, lambs and calves 
do not develop any condition recognizable as, or related to, poliomyelitis following 
massive inoculation of virus of established pathogenicity for monkeys Although 
a small proportion ot inoculated animals succumbed, death is due, in the main, 
to acute mtercurrent respiratory disease 


Tubercle-Like Structures in Human Goiters R H Jaffe 

111 three nodose goiters and m one diffuse goiter with mild hyperthj roidism 
there were found m the removed thyroid tissue nodular structures composed of 
epithelioid cells and giant cells which resembled miliary tubercles The origin 
of the cells could be traced to the follicular epithelium The patients had no other 
signs of tuberculosis and made an excellent recovery Tubercle bacilli could not 
be demonstrated m sections nor in the sediment obtained by dissolving a great 
many frozen sections with the aid of antiformin There was no caseation in the 
nodules but much fibrous tissue about them 

The literature contains numerous reports on benign miliary tuberculosis of the 
thyroid It is questionable, however, whether all these cases are really tuberculous, 
because in most of the reports there is no support of this diagnosis other than the 
microscopic similaritj with miliary tubercles The explanation is advanced that 
tubercle-like structures may result from noninflammatory involutional changes of 
nevvlv formed or old follicles of the thyroid These changes should be separated 
from true tuberculosis of the thyroid and from tuberculous goiters 


Pulmonary Siderosis Tw^o Cases w'ith Reticulo-Endothelial Siderosis 
Miltox G Bohrod 

Two cases of pulmonary siderosis are reported, m one in which the dust 
was metallic iron, the black variety of siderosis was produced and ended m a 
florid tuberculous bronchopneumonia , in the other, in which the dust was iron ore, 
the siderosis of the red variety and the concomitant tuberculosis were of the 
hbrotic tvpe and limited to the lymph glands 

xvh M was a continuous attempt at excretion of the iron by macrophages 

by excretion through 

the bronchiolar mucosa, or by transference to the lymph nodes In the latter 
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e^ent, the pigment either was deposited in the ghnd or was carried through the 
gland and reached the blood stream probably b\ \\a\ of the thoiacic duct Ha\ing 
reached the blood stream, the iron was deposited in the cells of the reticulo- 
endothelial sjstem 

In addition to transportation there was gradual transformation of the iron 
Onl} the soluble iron could be transiwrted and was found intraccllularh In the 
black variety, where more silicon than iron was present in the lung, onK the 
more soluble iron found its waj" into the blood stream Insoluble iron was found 
extracellularh in dense fibrous tissue 

\Vhere the accumulations of iron were greatest the amounts present were 
8 9 and 7 9 per cent of the moist w eights of the lungs 

The chemical examination of the sputum for iron ma> be an aid in the clinical 
recognition of siderosis 

Detorsiox Defects ix Cox'gemtae Cvrdiac Axom\lils Report or Three 
Cases, with an Ax-altsis or the IMechaxism or Iheir Formvtiox 
Phillip F Sh\.piro 

This article was published m full m the Januari issue of the ARCiints 


PHILADELPHIA PATHOLOGICAL SOCIETY 
Rcgulai Meeting, Feb 13, 1^30 
Baldw'ik LtjCKE, Picsiding 

Influence or Age on Antibody Formation Jlles Freund 

Immunity conditions in lery voung and in adult animals differ considerabh 
This difference maj ni\ahdate conclusions formulated without taking into con- 
sideration the influence of age on immumti conditions 

It is known that hi persensitiveness to the intracutaneous injection of tuber- 
culin is not transmitted from tuberculous female guinea-pigs to their offspring 
This fact has been used as one of the chief arguments for the view that anti- 
bodies play no role in the intracutaneous tuberculin reaction This argument is 
not valid m the light of the demonstration that the skin of joung tuberculous 
guinea-pigs is quite refractorj" to the injection of old tuberculin during the first 
month after birth (/ Immunol 13 285, 1927, 17 465, 1929) 

In rabbits less than 20 dajs old, the formation of agglutinins against typhoid 
bacilli, of hemolysins against sheep cells and of precipitins against horse serum 
and egg w'hite is strikingly less intense than in adult rabbits immunized in the 
same w'aj A definite Arthus phenomenon cannot be produced in joung rabbits 
immunized with horse serum or egg w'hite 

S\STEMATIC AnXLVSIS AND CLASSIFICATION OF SlvIN TeSTS HERBERT FoX 

Contradictory and irregular skin reactions to the toxins and emulsions of 
streptococci in certain diseases such as arthritis, endocarditis and nephritis, dic- 
tated the need of analyzing the facts known about all the groups of skin tests 
They are tabulated and analyzed numerically The\ are found to fall into four 
rough groups, in which the following combinations are indicated 

Anaphjlaxis, Schick and Dick tests fall together, tuberculin and typhoid are 
close but not identical, and animal parasites are numericallj’' the same as the last 
tw'o These five are distinct from the natural serum, epidermal, pollen, drug and 
dust sensitivities Food sensitivity belongs m an entirely separate group 
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The inconsistenci of the whole tabulation indicates a ^\eakness in the knowl- 
edge of the mechanism , that the antigen and test are less important than the 
bodily mechanism, and that the constitutional basis is peihaps the most iinpoitant 

of all , r 1 1 

It will be necessarr to hare a knowledge of normal cutaneous responses, capil- 
lary permeability, simple chemistrj and physiologic chemistry befoie a real 
standard of slun response can be established To this end, it mar be possible 
to create a standard and norm per individual bj the use of a previousl} standard- 
ized quantity of histamine at each injection foi skin test purposes 


Critique of the Bacterial Skia Tests, uith a Special Reference to 
Streptococci jMackinnon Ellis 

The interpretation of bacterial skin tests is complicated bj r ariations in technic 
and by lack of understanding of the mechanism Technical differences mar lead 
to complete disagreement of results The conception of the toxic reaction has 
over-reached itself and has led to much misinterpretation 

A true toxic reaction must be neutrahzable b> immune serum, not passu eh 
transferable and thermolabile Negatives are due to antitoxin and to mduidual 
hyporeactivity 

The Schick, Dick and Sti cptococcus oysipelaiis reactions are apparently true 
toxic reactions, whereas the so-called toxic reactions of various streptococci fall 
better m a group with the tuberculin reaction The typhoidm reaction and 
pseudoreaction to the Schick test also fall in this group 

Animal experimentation shows that rabbits can be made skin reactive b> 
inoculation with streptococcus preparations Desensitization can be accomplished 
by the intravenous method only There are four kinds of response normal 
hypersensitive, immune and cachectic 

The relation of streptococcus skin testing to disease is discussed, but no con- 
clusions could be drawn, since the underlying mechanism is not known 


Lymphatic Periiieation Strikingly iLLUSTR-^Tru in a Case or Carcinoma 
Probably Primary in tfie Thymus George jM Robson 

Lymphatic permeation is commonly observed m carcinoma The followung 
case is of interest because it presents such a striking picture of this mode of dis- 
semination The case is also of interest because of the probable thymic origin 
of the tumor 

The patient was a wdnte man, aged 53, admitted to the University Hospital 
because of cough, vomiting and difficulty in swallowing He w'as blind in his 
right eye The dysphagia was largely paralytic, and there were other evidences 
of paralysis of the tenth and twelfth cranial nerves The duration of illness W'as 
about SIX months, wuth severe symptoms developing rapidly during the last few^ 
wrecks of life On admission the patient was dehydrated and emaciated, having 
lost 45 pounds 20 4 Kg He passed rapidly into a semicomatose condition, and 
died suddenly a few days after admission 

At autopsy, 600 cc of clear fluid was found m the right pleural cavity The 
pericardial sac contained 620 cc of bloody fluid incident to a fibnnosanguineous 
pericarditis The mediastinum was extensively involved bj a neoplastic process 
which extended to the pericardium, left lung and pleura The thymus was mod- 
erately enlarged, w^eighing 35 Gm It was firmer than normal On section, the 
surface w'as found to consist largely of grayish-wdnte tumor tissue, a number of 
fibrous trabeculae and adipose tissue Its outline w^as preserved, and it could be 
separated from the surrounding structures wuth a fair degree of ease, although it 
was somewhat adherent The surrounding tissue w'as infiltrated, wuth involve- 
ment of the lymph nodes, especially of a group around the hilus of the left luno- 
and a chain extending up to the right side of the neck 

in 11'! “’to the left lung as large cords of soft white material 

lated lymphatics about bronchi and blood vessels On the pleural surfaces 
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It formed a network of white cordlike elevations outlining the lobules Both 
layers of the pericardium were partiallj covered by fibrin and showed extensive 
inhltration similar to that seen in the left lung Just back of the pericardial sac, 
between it and the lower portion of the esophagus, there was a layer of moderately 
firm, whitish tumor tissue 1 5 cm in thickness In the adjacent muscular wall 
of the esophagus, there were two nodules of similar appearance, the larger 
measuring 4 by 3 by 2 5 cm The mucosa w'as intact and movable over both, but 
the larger nodule caused a partial compression stenosis Two enlarged lymph 
nodes were seen in this region The only notew'orthy lesion below the diaphragm 
was a nodule 6 mm in diameter in the left suprarenal gland 

The brain showed flattened coniolutions Eterywhere, but especially o\er its 
base the pia w^as thickened and wdiitish On section 20, soft grayish-white 
tumors w'ere found w'lthin the brain, \arjmg from 2 or 3 mm to 3 cm in 
diameter The larger ones were in the cerebellum lilost of these w'ere obviously 
in continuity with the thickened meninges, representing an extension into the brain 
from the meningeal invohcment in deep sulci 

Histologically the tumor eierj where was composed of a large cjiithclial tvpe 
of cell with an abundant, slightl} basophilic cjtoplasm These occurred in sheets 
masses or cords with ver}' little or no stroma other than tliat of the preexisting 
tissue Their nuclei w'ere quite large and prominent The chromatin m them 
was arranged into a coarse reticulum iMost of the nuclei contained large 
eosinophilic nucleoli Mitotic figures were numerous Now'here w’as there any 
prickle cell formation or keratmization 

The thymus show'ed the most advanced tjpe of invohcment Sections from 
It W’ere composed of almost solid cellular tumor areas The thymic tissue was 
reduced to small accumulations of hmphocytes, w’lth occasional small adipose 
areas Only occasional Hassall’s corpuscles w'cre observed From the carcino- 
matous areas, strands of tumor cells extended into the surrounding tissue, 
usually in the lumina of definitely recognizable Ijmpliatics, frcqueiitlj accompanj- 
mg blood vessels 

The invasion of the esophagus was limited to the musculans and submucosa, 
and consisted of cords and strands of cells infiltrating betw’een the bundles of 
muscle fibers, manj of which were atropic Necrotic changes were present in 
the central portions of the nodules Manj w'ldely dilated Ijmpliatics containing 
cords of tumor cells were present at the outer edge of the tumor in the muscular 
coat 

In the lung the tumor seemed to be confined entirely to the lymphatics, w’hich 
were seen as thin-w’alled, endothelial lined spaces follow’ing bronchi or blood 
vessels and containing cords of tumor cells They varied in size from that just 
w’lde enough to accommodate two or three cells, to several millimeters m 
diameter In the larger ones, there w’as much central necrosis of the cells The 
invasion seemed to be from the hilus toward the peripherj of the lung, and m 
many places to reach the pleural surface In the pleura there w'cre similar w’ldelj 
dilated bmph spaces filled with partially necrotic tumor and producing the W’hite 
netw'ork noted m the gross specimen 

Both layers of the pericardium were covered by’ a fibrinous exudate W’lth begin- 
ning organization It every w'here contained greatly dilated lymphatics filled w'lth 
tumor cells Here and there strands of these inv’aded the organizing exudate 
A-t several points, strands of tumor cells accompanied the arteries deep into the 
myocardium 

The histology of the brain and meninges was spectacular Everywhere the 
pia was infiltrated with cords, sheets, strands and masses of large epithelial cells 
These follow’ed the pial vessels as they descended into the brain substance, sur- 
rounding them with cylinders of tumoi cells, evidently’ contained in the Virchow’- 
Robm spaces This process was most marked m deep sulci filled with tumor 
Tumor masses w'lthm the brain connected w'lth those in the meninges in this 
manner The right optic nerve showed an extensive infiltration beneath its sheath, 
thus accounting for the blindness of that eye 
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Bacteriology, Especially Determixative Bacteriology By Prof Dr 
K B Lehmanx and Prof Dr R O Neumann Seventh completely revised 
edition Volume 1 Parts A and B, Technique and General Determinative 
Bacteriology Part C, Atlas Translated by Prof Dr Robert S Breed 
Price, $7 50 Pp 172, with 3 text figures and 65 plates (63 in color) New 
York’ G E Stechert & Company, 1930 

Laboratory Manual of Bacteriological IiIethods By the same authors 
and translator Price, SI 50 Pp 103, with 3 text figures and 5 colored 
plates New York G E Stechert & Company, 1930 

During more than thirty years, many beginners m bacteriology have been 
guided by the atlas and manual of determinative bacteriology of Lehmann and 
Neumann, specialists have used it as a reference book, and taxonomists have 
fought over the system of classification of micro-organisms employed m it This 
English translation of the seventh edition will undoubtedly extend the battle-line 
of taxonomic argument, place Neumann’s beautiful pictures of bacteria in the minds 
of new beholders and continue to guide — and, unfortunately, also misguide — 
beginners 

The fundamental purposes of the first edition of 1896 and of succeeding editions 
have been both taxonomic and technical The colored plates illustrating the 
volumes have supported both of those purposes, serving as checks on the results 
of procedures and as a vivifying illumination of the text While many of the 
pictures of black medium with colonies or stab cultures crusted on the back- 
ground seem stiff and unnatural, they have been and remain the unique feature 
of the work They have lost none of their brilliance in this latest reproduction 
In the taxonomic field, Lehmann's influence has been on the side of conservatism 
An inspection of this first volume shows that he has maintained that position 
Recognizing the variability of bacteria, he has combined species and has created 
few new ones He cautions the bacteriologist to remember that “v^ariability of 
bacteria produces many difficulties for bacteriologists For this reason he should 
never christen an organism as ‘new’ until he has determined that it is absolutely 
necessary ” Classifications would be greatly simplified if tbe industrious nominators 
in bacteriology would heed this admonition In this volume, Lehmann has used 
neither Bergey’s classification nor his nomenclature He uses trinominals like 
“Bacfeunm tnssis-conviilsac,” designates the pneumococcus "Sti eptococcns lancco- 
latus” and gives the term bacillus to both spore-bearing aerobes and anaerobes 
In addition, there is no evidence m this first volume that the significant modern 
studies of bacterial variation have been considered at all While the first volume 
provokes these comments on an inferential estimate of the author’s point of view, 
it IS inadequate to serve as a basis for the examination of Lehmann’s manner of 
dealing with these questions It will be more appropriate to postpone that inquiry 
until the appearance of the forthcoming translation of the second volume, in 
which these matters will be considered in detail 

If one limits the examination to the specific content of the first volume, one 
discovers by the date of the preface, which is 1926, that the “seventh completelv 
revised edition’’ is already in its fifth year Neumann was unable to collaborate 
in the preparation of this edition, and when the work was made ready for the 
press in 1926; Lehmann was assisted by Dold, Siissmann and Haag As these 
authors cite only a few references to the literature later than 1922, it is to be 
anticipated that much of the newer work in bacteriology will not be found within 
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the covers of this rolume Almost all the references are to publications in German 
Many formulas of the habituallj used mediums and well tried stains are given, and 
the fundamental steps to be taken m isolating and identifjmg bacteria are set 
forth in order The procedures are of unquestionable utilitj', but the descriptions 
of them are not ahvaj's as definite and precise as would be required by one who 
wishes to follow them exactly References to the original sources are gnen m 
man} cases, but there is little reference to the changes and improvements that 
haAc occurred with the passage of years Many useful procedures arc omitted, 
and in this volume serologic procedures arc mentioned only bj title, as they arc 
to be described in rolume 2 To a w’orker in this age of the facile hypodermic 
sjringe, the setting is gnen an antique air w’heii it is recommended that animals 
be “inoculated w’lth a platinum loop” 

The separate klanual is a ^erbatlm reprint of the first 103 pages of the first 
volume and the first five colored plates References to other plates in the first 
volume and to procedures m the second \olume are gnen in a w’ay that makes 
it seem unlikelj that this section w'as intended to be exploited as a manual It 
IS doubtful whether it can, with fairness, be said to contain a “description of 
bacteriological technic commonly used in German bacteriological laboratories ” In. 
any case, manuals are usuallv such local directories that those wdiich serve general 
needs are rare The manuals maj agree in general principles, but they vary 
according to the practices of the chiefs of laboratories of states, cities and schools 
This manual has not the qualities of universaht> It will be of little use to a 
bacteriologist in this countri Some of the advice to the beginner is actually 
misleading, as, for example, m the “Detailed example showung how’ bacteria are 
identified,” on page 99 The case chosen for studv is one of “ecrematous con- 
junctivitis ” It IS said here that the finding of gram-negati\ c, biscuit-shapcd cocci 
and smalt, thick, regular-shaped gram-negative rods in the smear of the exudate 
“indicates that the cocci are gonococci and that the rods belong to the colon 
group ’ In fact, as there are often other gram-negatne diplococci and rods m 
conjunctival exudates, this obsenation indicates and suggests more possibilities — 
and probabilities' — than this bit of guidance for the beginner w’ould admit In 
paragraph c of this section, it is said to the beginner that “tubercular organisms” 
are excluded by the failure to find them in an acid-fast stain of the exudate of 
this eczematous conjunctivitis The lamentable results of false conclusions ha\e 
shown that the categorical negative is inappropriate in reporting smear diagnoses 
of exudates 

The translation remains to be considered Opinion of the rendition of the 
German into English fluctuates with the sections read, as there is some variabihtj’^ 
In many sections, the translator has produced a smootlily-flow'ing English, pre- 
cisely presenting the meaning of the difficult technical German In others, the 
construction remains somewhat Teutonic and there are mistranslations of w'ords 
and phrases “It is even more certain to sterilize in an autoclave,” and “If colonies 
appear only as one or twm” are examples of the few' inverted constructions 
Examples of mistranslations are “entire” for “glatt, ’ as m the sentence, on 
page 102, “entire or very finely granular,” where the description is that of a 
smooth or fineh granular colony edge The reviewer is not an expert in either 
the German language or the German comestibles His curiosity, however, was 
aroused when he found on page 36 that pile worms (Toerfo) may be used in 
place of lean meat in preparing a certain medium The German word is “Pfahl- 
muscheln,” and Tcicdo does not occur in the German text Dictionaries sanction 
the translation ship-borer for Pfahlmuscheln But it seemed such a laborious 
undertaking to dig the worms out of water-logged, worm-eaten timber in order 
to use them as a substitute for a piece of lean meat that the reviewer sought the 
adv'ice of those who might have engaged in this sort of fishing to provide food 
for phosphorescent bacteria He is informed bj those who have eaten Pfahl- 
muscheln that the succulent animal referred to is the mussel, Mytthis cdtihs. 
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and not the burrowing To cdo Twice the translation relapses into German, with 

an “und” and a h3brid “prezipite” , , 

As the book was printed in Germany, it is remarkable that so iew woros oi 
this kind are found, and that there are onh two or three typographic errors m 
the volume The proof reading was done with great care The good paper used, 
the clear typography and the excellent reproductions of the colored plates 
exhibit the attention to detail which the publisher devoted to the production of 
the volume 

Respect for the great and beneficial influence w'hich Lehmann and Neumann, 
and their book, have had on systematic bacteriology, homage for Dr Lehmann, 
who e\en after his seventieth 3 ear is still carrying on tlie struggle to lift bac- 
tenolog}^ into the position as a science, and a sympathetic regard for the labor 
that has been deioted by the translator to the service of bacteriologists ha\e 
made the wanting of this review painful With reluctance, the reviewer is forced 
to conclude that volume 1 of this work will be of little use to bacteriologists 
in this country S Bayne-Jones 

The Pathology of the Eye By Jonas S Friedenwald, kl D , Associate in 
Pathological Ophthalmology at the Johns Hopkins University Price, S4 50 
Pp 346, wnth 253 figures, mainly photomicrographs from the Pathological 
Collections of die Wilmer Ophthalmological Institute and the Army Medical 
Museum, by Heleiior Campbell New York The Macmillan Compani'-, 1929 

This book should interest all who are concerned wnth the study of the diseases 
of the eye It is not voluminous yet touches all important ocular disturbances 
The book will be particularly valuable to the practitioner because the relation of 
clinical appearances to anatomic changes is emphasized on the basis of a study 
of ocular diseases through many 3'ears It is well illustrated, and helpful references 
to the literature are given The introduction reviews concisely the structure, 
plwsioIog3 and pathologic anatomy of the e3e and adnexa Inflammations of the 
globe are then discussed Excluding specific inflammations such as tuberculosis, 
S3phihs and sympathetic ophthalmia, the inflammatory disorders of the e3’-e are 
the most difficult to systematize The author divides these into two categories, 
panophthalmitis and focal lesions of an acute or subacute character One wonders 
if this division into general and focal t3'pes of ocular inflammation does not 
confuse more than it simplifies The author does not distinctly differentiate the 
cellular changes of these inflammations as Fuchs does The specific inflammations 
(tuberculosis, S3philis and sympathetic ophthalmia) are handled so W'ell that the 
reader cannot but wash that space had permitted the author to write more fulN 
about them There is recorded an interesting observation of a myeloid type of 
infiltrating wandering cell in the eyes of stillborn syphilitic infants The chapter 
on injuries is good The knowledge of radiant energy is briefly but w^ell presented 
The introduction ot a third form of glaucoma, subacute, seems superfluous and 
confusing The different theories of glaucoma are briefly discussed, including 
the iieiv now^ held regarding the relationship betw^een the intra-ocular blood 
lessels and the aqueous humor 

kluch may be said in faior of the author’s grouping of clinical disorders of the 
ej e into associated pathologic conditions rather than according to the usual anatomic 
arrangement The grouping may gii e a better conception of those disorders which 
affect, in their progress, more than one structure of the eye Glaucoma must ahva3's 
be taken up m this wa\, and the intra-ocular inflammations, both specific and 
nonspecific, are perhaps better so handled The author’s review of senile changes 
and arteriosclerosis m one chapter is appropriate Injuries of the eyeball, hereditary 
anomalies and diseases of the eje, as w^ell as tumors of the eve, lend themselves 
well to groupings involving all parts of the 030 Nev'ertheless, there is little 
question that pathologic anatomy as well as practical ophthalmology can be tauo-ht 
more sv stematically by adherence to the anatomic basis 
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Edema A^D Its TREATME^T Bj HEKMA^ EE^\\^, AI D Price, $2 50 Pp 182 
New York The Macmillan Company, 1929 

In this book one sees something of a reaction against the pre\ ailing tendencies 
to put the problem of edema on a purely ph 3 Sicochemical basis sohable by test 
tube experiments with w^ater and membranes, for Elwwn Msualizes edema as 
something far more intricate and -vitalistic He starts out w'lth a brief considera- 
tion of "^ome of the prevailing theories of edema and water regulation, pointing 
out their shortcomings, and emphasizing the view' that the maintenance of blood 
volume and vv^ater concentration is a vegetative function requiring adaptive regulatorv 
mechanisms that have been developed ph 3 logeneticallv A discussion of the methods 
used by the bod 3 to keep the total blood volume and the water concentration of 
the tissue approximateh constant leads to the conclusion that for such a complicated 
exchange process some central regulator 3 " mechanism must necessarih exist Since 
for other vegetative functions, the center of regulation seems to he in the sub- 
thalamic and hypothalamic aieas, working through the svmpathctic and vagus, a 
similar center closelv related to a center for salt metabolism is assumed to exist 
It IS assumed that discharges from this center, under the stimulation of changes 
m the water concentration of the blood passing through the center, cause altera- 
tion m a “constellation of electrolytes at the mtersurtace of the two phases in 
the colloidal 53 stem of the cell,” which in turn affects the water content of the 
colloids 

Obviousl 3 '’ tins vs a higliK speculative thcor 3 which piles up more unknowns 
and undemonstrables as explanation of the original unknown but it nevertheless 
has value as emphasizing lines of thought not geiieralh adeqiiatel 3 followed b 3 
students of the problem of edema That central influences mav modif 3 water 
metabolism is proved by the polvuria that lesults from lesions m the Inpothalamic 
region, and hence one cannot leave out of consideration the influence of the central 
nervous system in discussing edema, as has too gencralh been done Elwvn has 
brought together manv interesting lines of evidence on which to build up his 
theor 3 ^ and has made a distinct contribution to the literature of the fascinating^ 
involved subject of edema even though the presentation at times seems to have 
metaph 3 'sical qualities 

Clixical Aspects of Venous Pressure B 3 J A E Evster, B Sc , MD, 
Professor of Phvsiolog 3 , University of Wisconsin, Associate Phjsician, 
Wisconsin General Hospital Price, S2 50 Pp 135, with 7 illustrations 
New York The Iilacmillan Companv, 1929 

As Its title suggests, this monograph deals with rather a neglected phase of 
cardiovascular disease The reviewer cannot agree completelv with the author’s 
concepts of the dynamics of heart failure Nevertheless, the technic, normal 
controls and standards 111 various clinical disorders constitute an important addition 
to the diagnostic and especiallv^ the prognostic armamentarium of the clinician 
The book emphasizes that alterations in the v'enous pressure commonlv precede 
other peripheral manifestations of altered compensation of the heart Although 
the book is meant pnmanlv for clinicians, its fresh points of view make it worth 
reading by pathologists 
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EXPERIMENTAL STREPTOCOCCIC INFLAMMATION 
IN NORMAL, IMMUNE AND HYPER- 
SENSITIVE ANIMALS-* 


B J CLAWSON, MD 

MINNEAPOLIS 


In expel imental woik pieviously repoited,^ it was shown that inflam- 
mation with a cellulai leaction similai to that found in tissues m cases 
of human rheumatic infection could be produced by the injection of 
streptococci of low viitilence in small doses into the myocai dium and 
the subcutaneous tissue of rabbits With laigei doses, abscesses devel- 
oped In these expeiinients, it was not detei mined whether the type 
of reaction was influenced by existing immune oi allergic reactions, 
since most of the animals had had injections of stieptococci before 
The expeiiments repotted in this papei were cairied on in an 
attempt to deteiniine what part, if any, alleigy or immunity plaj^ed in 
the pathogenesis of these expei imental lesions 

The phenomenon of alleigy as related to inflammation, came into 
lecent prominence with the wotk of Swift and his associates^ by the 
discovery of the secondary reaction produced in rabbits following the 
intiacutaneoiis injection of streptococci isolated fiom subcutaneous 
nodules in cases of acute iheumatic fever These woikers decided that 
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this secondaiy reaction was an allergic phenomenon of the nature of 
the reaction of the skin to tubeiculin rather than the Aithiis phenomenon 
The labbits giving the secondary reaction were considered to l^e hyper- 
sensitive to streptococcic protein This h3persensitiveness was called 
the hyperergic state It was found that h\peisensitneness or bacterial 
allergy seemed to accompany the production of focal lesions of a certain 
intensit>, and that it was piobable that in these foci the substances or 
conditions were pioduced that led to bacteiial alleigy This hypersensi- 
tiveness to streptococci was produced and maintained b}'^ the injection 
of agar and streptococci subcutaneoush' into the rabbits It was also 
shown that this tjpe of bacterial hypersensitiveness did not follow 
primary intraienous inoculations of labbits ivith comparable doses of 
streptococci The h) persensitn e state was manifested by ophthalmic, 
skin and lethal reactions that were produced b} the injection of strepto- 
cocci into allergic animals in doses small enough to have no effect on 
nonsensitized animals By tests with strejitococcic vaccines, man) 
patients with acute rheumatic fever weie found to be h) persensitive 
to streptococcic protein This was also confirmed w'lth skin tests on 
jDatients wnth iheumatic fcAer by Birkhaiig " These experiments and 
observations are of interest because the^ suggest that the clinical condi- 
tion called acute rheumatic fe\ei is definite!) associated with and possibl) 
dependent on a hypersensitueness of the patient to streptococcic protein 

Alleigic inflammation has come to be considered b) many as a 
specific anatomic type of reaction and is thought of as being s)nonymous 
with prohferatne oi polyblastic inflammation Swift stated that the 
anatomic features of tuberculous and syphilitic inflammations had been 
thoroughly established as allergic m their pathogenesis Maximow,'* in 
speaking of alleigic inflammation, said “As far as one can judge b) 
the still modest accumulation of facts available at present, the differ- 
ences, as compaied with the histogenesis of common inflammation, aie 
quantitatn e rather than qualitatn^e ” Rich and McCordock “ offered 
objections to the idea that inflammation in persons or animals sensitized 
to tuberculoprotem had a specific charactei istic They w’^eie convinced 
that the inflammation occurring in the allergic state in association wuth 
tuberculosis show^ed a quantitative lather than a qualitative diffeience 

3 Birkhaug, K E Rheumatic Fever, Allergic Reactions with Toxin- 
Producing Strain of Nonmethemoglobin-Forming Streptococcus Isolated from 
Rheumatic Fever, J Infect Dis 43 280, 1928, Rheumatic Fever, Skin H 3 per- 
sensitiveness of Patients with Rheumatic Fever and Chronic Arthritides to 
Filtrates, Autob'sates and Bacterial Suspensions of Streptococci, ibid 44 363, 
1929 

4 Maximow, A A Morphologj' of the Mesenchvmal Reactions, Arch Path 
4 557 (Oct ) 1927 

5 Rich, A R, and McCordock, A H The Pathogenesis of Human Tuber- 
culosis, Bull Johns Hopkins Hosp 44 273, 1929 
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and that the anatomic t>pe of leaction observed depended on the viru- 
lence, the numbei of oiganisms and the tissues into \\hich the organisms 

were injected 

The term allerg}- m this papei is used to mean a state of hypersensi- 
tivity to a bactenal protein There is no attempt to explain the i elation 
between alleigy and' immunity or resistance, but a study is made of 
the relationship of expel imental foci of inflammation, streptococcic in 
origin, to hypersensitiveness and to a general immune state as indicated 
by agglutinins in the blood The following experiments were pei formed 
in an attempt to leaiii whether the experimental inflammation in hypei- 
sensitive or immune animals was different from the inflammation in 
normal animals If it is pioved that animals hypersensitive to a bactenal 
protein respond to doses too small to call foith any leaction in non- 
sensitive animals and react with the same type of cellular leaction which 
is produced by larger doses m nonsensitive animals, this fact may help 
to explain why, in rheumatic patients who have been found to be hyper- 
sensitive to streptococci, such extreme reactions take place when obvi- 
ously few organisms are present m the blood, joints, heait, etc 

EXPERIMENTS 

The experimental lesions to be lepoited weie pioduced by injecting 
streptococci in many places into the subcutaneous tissues of rabbits 
The organism used was a stiain isolated befoie death from the blood 
of a patient having acute iheumatic fever This stiain had been kej^t 
on blood agai medium with fiequent transfeis ovei a period of eight 
years The amount of sediment of oiganisms which would settle at 
the bottom of a test tube of a broth culture at forty-eight hours’ incuba- 
tion at 37 C was used as a unit The broth was pouied off, and the 
sediment was made up with physiologic solution of sodium chloride to 
10 cc One-tenth cubic centimeter of the suspension or %oo of the 
sediment (the larger dose) was injected into each of ten places m the 
subcutaneous tissues in the back of each animal on the right side, and 
Kooo of the suspension (the smaller dose) was injected m a similar 
manner on the left side By a series of previous experiments with 
increasing amounts, the dose of ^/loo of the sediment was found to be 
the minimum amount which would produce subcutaneous nodules 
m normal animals with any degree of frequency, and it was found that 
with the dose of %ooo of fho sediment nodules were seldom pioduced 
The animals were killed five days after the multiple injections were 
made From previous experiments, it had been found that five days 
after the multiple injections was the optimum tune for the development 
of subcutaneous nodules The nodules, if present, were studied by 
gross and microscopic examination 

The experiments were perfoimed with the following thiee groups of 
annuals (1) animals that had not had injections (normal animals) , 
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(2) animals into which streptococci had been injected inti avenously 
(immune animals) , (3) animals into which in one aiea agar at 45 C, 
heavily seeded with streptococci, had been injected subcutaneousl} 
(allergic or hypei sensitive animals) By this last method, Swift found 
it possible to keep his animals in the hypei sensitive state Before injec- 
tions were made into any of the animals, lilood was taken fiom the 
heait and tested foi agglutinins in dilutions of 1 50 and upward 
Agglutinins were detected in none 

Nojmal Ammals (Gioiip 1 ) — In these experiments, the animals of 
the fiist group weie used as contiols Aftei the blood of a normal 
animal had been tested for agglutinins and found to be negative, injec- 
tions were made into the subcutaneous tissues of the back in many 
places with the laigei dose in the right side and the smaller dose in 
the left side, as desciibed Five dajs latei, tlie rabbits weie killed 


Table 1 — Results of Subcutaneous Injection of Sfi cptococci into 

No final Annuals 


ACKlutInntlon 

A 


Rnbbit 

Xodulcs on 
ItlRlit Side 

Nodules on 
neft Side 

At Time of 
Jlultlple 
Injections 

When 
Animals 
Were Killed 

1 

3 small 

n 

0 

200 

O 

1 small 

0 

0 

200 

■> 

2 small 

0 

0 

200 

4 

1 small 

(! 

0 

200 

0 

2 small 

0 

0 

0 

b 

3 small 

3 very small 0 

0 

7 

2 mcdiiim 0 

0 

0 

8 

0 

0 

0 

200 

9 

0 

0 

0 

0 

10 

0 

0 

0 

0 


and the nodules weie examined The blood was tested again foi 
agglutinins The experiments of this gioup aie explained in table 1 

It is obseived, by refeiimg to table 1, that the mflammatoiy reaction 
in these ten normal animals was slight At least ten injections weie 
made on each side Nodules were piesent rvith the laiger doses in 
seven of the ten animals, but the number of nodules compared rvith 
the number of injections was small All of these nodules were small, 
except m one case m which the two nodules weie of medium size In 
only one of the ten animals weie theie any nodules on the side into 
which the smaller dose had been injected These nodules were veiy 
small 

By microscopic examination, the i eaction in the smallei nodules was 
seen to be polyblastic There were legular and iriegulai mononucleai 
and multmucleated cells, plasma cells, eosinophils, lymphocytes and a 
few polymoiphonuclear leukocytes In the centeis of the few larger 
nodules, abscess formation was present, but a considerable degiee of 
polyblastic reaction was alwaj^s present in the periphery of these nodules 
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Agglutinins were not present m any of the animals in this group 
at the time of the multiple injections Five days after the multiple 
injections, five of the ten rabbits showed agglutinins in dilutions as 
high as 1 200 A titer of 1 200 is low when compared with the titer in 
the animals into which streptococci had been injected intravenously 
before the multiple injections There was no apparent relation between 
the presence of these agglutinins and the number, size or character of 
the nodules in the normal animals 

Table 2 — Results of Subcutaneous Injection of Stt eptococci mto 

Immune; Animals 
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M ere Killed 

r 1 

1 
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0 

0 
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2 

1 
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0 

0 

400 

; 1 

I 

0 

0 

0 

400 

4 

1 

<1 

0 

0 

400 

1 

2 

0 

0 
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6,400 

0 

2 

0 

0 
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0 400 
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8 

0 

0 
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6 400 

8 
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0 

0 
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9 

4 

0 

0 
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6 400 

10 

4 

0 

0 
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11 

I 

0 

0 
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LU 

5 
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200 
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1 

0 

0 

0 

C 400 

6,400 

2 
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4 medium 
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0 400 

6,400 

8 

7 

0 medium 

0 

0,400 

0,400 

4 

8 

2 medium 

0 

0 400 

6,400 

'> 

8 

8 medium 

0 

0,400 

0,400 

t> 

10 

1 small 

0 

0 400 
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7 

10 
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0,400 

6,400 

8 

12 

I medium 

0 

0 400 

0,400 

0 

12 

1 medium 

4 small 

film 0 400 

6,400 

10 

12 

0 medium 

3 small. 

firm 0,400 

6,400 

In 

12 

8 medium 

3 small, firm 0,400 

0,400 


Immune Ammah (Group 2) — ^The second gioup consisted of thirty- 
one animals in which immunity, indicated by the presence of agglutinins, 
had been produced by an intravenous injection of streptococci Multiple 
injections with %oo and %ooo of the sediment of a broth tube, as in 
group 1, were made subcutaneously into the tissues of the backs of 
the different animals at intervals of one, two, three, four, five, six, 
seven, eight, ten and twelve days (table 2) Eight other animals were 
highly immunized by being gnen four intravenous injections at intervals 
of five days Seven days after the last intravenous injection, the multiple 
subcutaneous injections were given (table 3) The purpose of the 
experiments with the immune animals was to determine whether the 
progress of the cellular reaction at the points of the secondary multiple 
subcutaneous injections was increased as a result of a hjpersensitive 
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condition occuinng eaih in the de\elopinent of a geneial immunit}, as 
suggested b} Zinssei , whethei the leaction ^^as letarded from acquned 
lesistance, oi -nhethei a h}persensitne state deA eloped near the twehe- 
day period following the piiinan intraienous imnninizmg dose The 
lesults of these exiieinnents aie gnen in tables 2 and 3 

table 2 it is seen that little leaction occiiiied, as indicated b} 
the f requeue}, size and chaiactei of the subcutaneous^ nodules in the 
animals in the first half of the expeiiment ot in the twehe animals 
which had recened the multiple subcutaneous injeetions in from one 
to fi\e cla}s after the piimaiy mtiaeenous immunizing dose (table 2 A) 
Nodules were piesent in thiee of these twelve animals Only 4 nodules 
weie seen of a iiossible 240 These foui nodules were all on the right 
side, into wdiich the laigei doses weic injected The nodules were small 

T VBLE 3 — Results of Suhculancous lujcclton of Sti cplococct into 
H\ I'd immune*' Animal'! 


\f,gItitiniit[on 

r ' ' ■■ 
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intm als of five d ws 

Inpenmimine bj 

lour lntra^cnoll= 

injections of 
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and firm and b\ gioss examination did not appear to be abscesses It 
was evident that these twelve rabbits showed no degree of hypersensitne- 
ness, and there was a suggestion that thee had some degree of resistance 
since the numbei and the size of the nodules were less than those found 
in normal animals 

Maiked reaction took place in the ele\en animals in the second 
half of gioup 2, the immune animals that had had the multiple sub- 
cutaneous injections in fioiii six to twehe dais aftei the piimar} 
intravenous inoculation (table 2B) The nodules w^ere more frequent 
w^ere laiger and sometimes occuried on the side into which the smallei 
doses were injected In all of these eleieii animals except one nodules 
were produced fioiii the larger injections and in five from the smallei 
injections They ranged in number fiom two to eight on the light side 
and from three to fi\e on the left side Into each side ten injections 
had been made 

6 Zinsser, H and Yu H Bacterlolog^ of Rheumatic Fever and Allerg\ 
Hi pothesis, Arch Int Med 42 301 (Aug ) 1928 
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The microscopic reaction differed in no wa} qualitati'vely from that 
found m the normal animals No peculiarity in the reaction was 

observed 

Two factors may be thought of as the cause of this difference in 
the quantitative reaction in the two divisions in group 2 (1) the 

interval of time between the multiple subcutaneous injections and the 
primary immunizing inoculation, and (2) the degree of concenti ation 
of the immune bodies in the blood of the animals It will be observed 
that 111 the twelve animals with little reaction (table 2 A) the interval 
of time between the immunizing dose and the multiple subcutaneous 
injections was from one to five days, while in the ele\en animals with 
the marked reaction (table 2B) the interval was from six to tw'elve 
days The increased reaction m the second division might have been 
due to some degree of allergy, since allergic reactions are likely to 
occur in from six to fifteen days after an initial injection It may be 
noticed that the degree of concentration of antibodies in the blood of 
the animals with little reaction w^as relatively low’^ It wj’as neier above 
1 200 at the time of the multiple subcutaneous injections, and in foul 
of the twelve animals no agglutinins w^eie present at this time The 
agglutinins at the time wdien the animals w^eie killed, however, weie 
high, 1 6,400+, in all, except m those in which the subcutaneous injec- 
tions w'ere made one day after the initial dose In all the animals with 
marked subcutaneous nodules, the agglutinating titer was high, 
1 6,400+, both at the time of the multiple subcutaneous injections and 
when the animals were killed 

Experiments were performed with the highly immunized animals 
in an attempt to determine wdiether the high antibody content of the 
serum rather than a hypersensitiveness w^as responsible for the greatei 
frequency and larger size of the nodules Only four of the eight animals 
highly immunized showed subcutaneous nodules (table 3) There was 
but one small nodule in the first animal, and this nodule w^as on the 
side into which the larger dose was injected The second animal had 
twm of a possible twenty nodules on each side These foui nodules w^ere 
small and rather firm The third, fourth, fifth and eighth animals 
had no nodules The sixth and seventh animals each had two small 
firm nodules on the side into which the larger dose had been injected 
In the eight animals there w^ere 9 nodules of a possible 160 The 
microscopic structure of these nodules m the hyperimmunized animals 
W'as similar to that found m the small nodules in all the other groups 

It IS to be observed that the agglutinating titer was high, 1 64,000 
and 1 300,000 The experiments wnth these highly immunized animals 
suggested that the frequency and the size of the subcutaneous nodules 
■were not increased by a high antibody content and that, wdien there 
''as an increase in the number and size of the subcutaneous nodules 
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in animals which previousl)'^ had had intiavenous injections, this increase 
was due to a hypersensitive, or alleigic, reaction, i caching its maximum 
intensity m fiom ten to twelve days after the pnmaiy intravenous 
injections, as it did in animals made hypersensitn e from agar and 
streptococci 

Hypo sensitive Animols (Gioup 3 ) — Five cubic centimeters of 
melted agai at 45 C heavily seeded with streptococci, was injected sub- 
cutaneously into one area in each of the twehe animals of the third 
group An abscess regularly developed at the point of inoculation In 
from twelve to fifteen days multiple subcutaneous injections were made 
into the back and sides of each animal with the laigei and smaller doses 
of streptococci, Yioo of the sediment of a broth tube in each injection 
on the right and %ooo left, as in gioups 1 and 2 An interval 

of from twehe to fifteen days between the local injection and the 
secondary multiple injections was found by pieMous expenments to 
be the optimum foi producing the best subcutaneous nodules 

The purpose of this experiment was to see whethei the reaction 
tollowing the secondary multiple subcutaneous injections was diffeient, 
when a localized lesion was present, from the reaction occurring in the 
multiple subcutaneous nodules in normal animals and in animals 
immunized by intiavenous injection Swift showed bj skin reactions 
that the allergic state depending on the localized lesion dififered from 
the immune state which was produced by intravenous injection This 
idea was held by Zinsser " and was expressed by Baldwin ® and Krause ” 
relative to the skin test in its relation to tuberculosis The results of 
the experiments with the third gioup of animals aie explained in table 4 

The gloss reaction was pronounced in this gioup of animals With 
the larger dose all of the twelve, except one, showed subcutaneous 
nodules and, with the smallei dose, nodules were piesent in all but 
three With both doses, it should be observed that, as a lule, there 
were numeious nodules, many of which weie laige (fig 1) The larger 
nodules weie generally abscesses, and frequently there was a laige red 
zone of injection about the area of abscess It was obvious that the 
reaction in this group was definitely nioie extensive than in the othei 
two groups The pioduction of nodules was evidently stimulated, in 
the hypersensitive animals, b}^ smallei doses than in the normal oi the 
immune animals 

7 Zinsser, H , and Mueller, J H Nature of Bacterial Allergies, J Exper 
Med 41 159, 1925 Zinsser, H On the Significance of Bacterial Allergj’- in 
Infectious Diseases, Bull New York Acad Med 4 351, 1928 

8 Baldwin, E R Studies in Immunity to Tuberculosis, T AI Research 

22 189, 1910 

9 Krause, A K Studies in Immunity to Tuberculosis, J M Research 

24 361, 1911 
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The microscopic t}pe of reaction was both polyblastic and exudative 
The exudatne reaction was more pronounced than in the normal and 
immune animals Abscesses weie common All the larger nodules had 
abscesses m the centeis Many of the abscesses ivere large (fig 1) 
The pohblastic type of reaction which was present in the smaller 
nodules did not differ in chaiacter from that found in the normal animals 
and m the animals immunized by intravenous injections of streptococci 
It should also be noticed that in only five of the twelve animals 
was there anj agglutinating titer at the time of the secondary inocula- 
tions and 111 these the titer was not aboie 1 400 The agglutinating 
titer when the animals were killed was also low, never being above 1 400 
and in one case it was absent entirely It was evident that there was 
a decided hipeisensitne state in this group of animals and that this 


Table 4 — Results of Subcutaneous Injection of Sti eftococci into 
H\ pci sensitive AUetgic Animals 





Agglutination 




At Time of 

When Am- 


Modules on 

Xodules on 

Multiple 

mals Were 

Rabbit 

Right Side 

Left Side 

Injections 

Killed 

I 

Man\ large 

Manj medium 

0 

0 

2 

Fen small 

0 

0 

200 

3 

0 

0 

0 

200 

1 

Many small 

0 

0 

200 

5 

Manj'- large 

Mnnj small 

0 

200 

b 

Manj large 

Many small 

0 

200 

7 

Manj large 

Many small 

0 

200 

8 

Manj large 

Few small 

200 

400 

0 

Many large 

Fei\ small 

200 

400 

10 

Manj large 

Many large 

LOO 

400 

11 

ilanv Jirge 

Many large 

lOO 

400 

12 

M mj Hige 

Manj large 

400 

400 


hjpersensitiveness was not dependent on a high humoial immunity, as 
indicated by the concentration of agglutinins, but depended on some- 
thing in these animals which was not present or conspicuous in the 
first two gioups The conspicuous condition in group 3 which was 
absent in groups 1 and 2 was the primary abscess resulting fioni the 
injection with agar heawly seeded with streptococci Something bound 
up with the abscess seemed to be responsible for the hypersensitiveness 
This idea is in accord with the obseivations of Baldwin and Krause 
and the experiments of Swift and his co-workers Just what this 
substance or condition is has apparently been detei mined by woikers 
in immunity It has been suggested by Zmssei and by Avery and 
Heidelberger that the protein of the organism is split up m the lesion 
and results in a changed antigen which stimulates the hypersensitiveness 
observed 

10 A-ven, O T, and Heidelberger, M Immunologic Relationships of Cell 
Constituents of Pneumococcus, J Exper Med 42 367, 1925 
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COMMEXT 

Expel imental stieptococcic inflammaton' lesions ^\ele studied by 
both gross and micioscopic examination in animals iindei thiee specific 
conditions (normal immune and h>persensitive, oi alleigic) The lesions 
studied were produced by the injection of small doses of streptococci 
into the subcutaneous tissues of the backs and sides of labbits These 
multiple small injections weie spoken of as the multiple secondar} injec- 
tions 01 inoculations The same doses weie used in jnoducing the 



Fig 1 — Subcutaneous nodules (abscesses) m a h\persensitne animal 


multiple subcutaneous lesions in all the animals in the thiee gioups 
The larger dose ^^as yioo of the sediment of a bioth cultuie of stiepto- 
cocci, and the smallei dose was %ooo sediment 

The first gioup of animals had not had any piewous injection and 
showed no agglutinins for stieptococci at the time of the multiple 
subcutaneous injections These animals were the controls oi normal 
animals The second gioup consisted of animals which had been given 
an immunizing dose of streptococci intravenoush Most of these showed 
agglutinins in the blood at the time of killing and some at the time of 
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the secondary injections The titers of the agglutinins varied accoidmg 
to the interval of time between the multiple subcutaneous injections 
and the intravenous injection The animals of the second group weie 
called the immune animals The third group consisted of animals which 
had received one subcutaneous injection of agar at 45 C , heavily seeded 
vith streptococci Agglutinins in the blood of most of these animals 
were absent at the time of the secondary multiple subcutaneous injections 
and low at the time when the animals were lulled These animals weie 
called the hypersensitn e animals 

In the normal animals, few gioss lesions weie detected following 
the injection of either dilution In the immune animals, when the 
subcutaneous inoculations weie made before the seventh day after the 
immunizing inoculation, practically no lesions developed Those animals 
in which the subcutaneous injections were made from the se\enth to 
the twelfth days showed a greater fiequency of lesions than did the 
normal animals This greater reaction was probably due to an allergic 
reaction, since other animals highl} immunized from several intravenous 
injections did not have this increased reaction On the other hand, 
a retardation was shown In the hypei sensitive animals, gross lesions, 
often large aliscesses, were practicall} always present with both the 
larger and the smaller doses Abscesses were much moie common in 
the h) persensitive animals than in the normal or the immune animals 

Two types of cellular reaction were noted m the nodules in all the 
experiments reported m this paper (1) the exudative leaction, general!} 
Mith necrosis and abscess formation, and (2) the polyblastic reaction 
The cells chief!} found in the exudative i eaction wei e polymorphonuclear 
leukocytes In the polyblastic t)pe of reaction, various cell types were 
seen, but the scarcity or absence of polymorphonuclear leukocytes was 
conspicuous In the polyblastic lesions there were legular and iriegulai 
mononuclear and multmucleated cells with basophilic cytoplasm, plasma 
cells, eosinophils and lymphocytes In some nodules, the more or less 


regularly shaped cells predominated They gave the appearance of 
having wandered m (fig 2) In other nodules, the cells were mainl} 
irregular or elongated in shape and suggested that they might have 
developed from the existing cells m the region of the nodule (fig 3) 
The polyblastic type of micioscopic cellular reaction was found in 
all three groups No difterence could be detected in the character of 
the reaction in the nodules Polyblastic inflammation free from abscesses 


was less common in the hypei sensitive animals, since the nodules were 
larger and the larger nodules regularly became abscesses 

It appears evident that the polyblastic type of reaction, which is 
characteristic of the lesions found m patients with acute rheumatic 
feier, does not depend primarily on a hypersensitive stage, when pro- 
duced expenmentalh in animals If doses sufficienth large are given. 
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Fig 2 — Microscopic structure of a subcutaneous nodule \\ith poI^bl^stIC 
inflammation, X 450 The cells appear to ha\c wandered m 



Fig 3 — Microscopic structure of a subcutaneous nodule wnth polvblastic 
inflammation, X 450 The poh blasts appear to have developed from existing 
cells m the area of the nodule 
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this reaction may be produced in both noimal and immune animals, 
as well as in hypersensitive animals 

It IS evident, howevei , that doses which m normal oi immune animals 
ha\e no noticeable eftect oi produce only small, fiim polyblastic nodules, 
will, in hypersensitive animals, stimulate the production of definite 
nodules, many of which a're extensive enough to be abscesses The 
relationship between allergy and the polyblastic type of leaction appeals 
to be, as suggested by Maximow, a quantitative one This quantitative 
lelationship maj help to explain the pathogenesis of human rheumatic 
lesion in many cases Since streptococci have not been found in large 
numbers in the blood and joints of patients having acute iheumatic fevei, 
It has been difficult to undei stand the extensive lesions, but when it 
is taken into account that very small doses of streptococci produce exten- 
sive reactions in hypersensitive animals and that high percentages of 
patients having acute iheumatic fever aie hypersensitive to stieptococci. 
the pathogenesis of the human lesions can moie leadil}^ be understood 

SUMMARY 

Expel imental subcutaneous nodules with a polyblastic type of inflam- 
mation can be pioduced in normal, immune and alleigic (hypei sensitive) 
animals by regulating the dose of the injection 

Such nodules can be produced with much smaller doses m the hyper- 
sensitive animals 

Geneial immunity, as indicated by a high agglutinating titer, tends 
to retard the development of subcutaneous nodules, except in cases in 
which the subcutaneous injections are made in from seven to twelve 
dajs after the pi unary immunizing inoculations In these cases, the 
increased nodular production is jmobably due to allergy 

The larger nodules in all cases, as a rule, aie abscesses, hence, the 
greatei frequency of abscesses in the hypersensitive animals 

The relationship betwen allergy and the pathogenesis of experimental 
iheumatoid subcutaneous nodules appears to be quantitative only 
When these experimental results and the frequency of the hypei - 
sensitive state in patients with acute rheumatic fever are considered. 
It becomes less difficult to undei stand the pathogenesis of human iheu- 
matic lesions 



CHRONIC PASSIVE CONGESTION OF THE LIVER 


AN EXPEKI MENIAL STLUY 

I 

H M ZIMMCRMAN, MD 

AM) 

JOHN A HILLSMAN, ^r D 

\F\V IIA\F\, COW 

The association between caicliac decompensation and hepatic cii- 
ihosis has long been lecognized Kiei nan’s desciiption, in 1833, of the 
“nutmeg hvei” as the “second stage of congestion,” has been followed 
b}^ considerable controvers\ as to tlie etiologic factor or factors in the 
production of this pathologic pictui e At the present time, it is believed 
by some that the cential cnrhosis of the Iner m cardiac decompensation 
IS the result of necrosis of the h\ei cells aiound the central veins with 
a consequent shiinkage and condensation of the fibious tissue normall}* 
piesent in that localit) Others believe that the destruction of the 
hepatic cells is followed not bj condensation ot the fibrous tissue 
normallv present, but by an actual proliferation of this tissue to produce 
the ciirhosis Still others behe\e that not only does the factoi of 
mechanical pressuie pla} a part in the pioduction of this picture, but 
a toxic agent in addition, is necessar\ to cause a stimulation of connec- 
tne tissue proliferation 

Unfortunateh these ^a^ous opinions ha^e been foimed through the 
study of human autopsy material and the little nnestigation that has 
been done on expeiimental animals has in the majoiit\ of instances been 
unsatisfactorv 

Such observation of this condition has not been convincing as regaids 
etiology, first, because it is impossible to rule out the toxic agent as a 
factor m the production of cinhosis, secondly because the lesions 
studied are most often, if not exclusively, the late lathei than the early 
ones Lambeit and Allison ^ gaie an excellent anatomic description of 
the changes in the Iner usually associated with this condition and 
believed that the resultant cential fibrosis is only an appaient inciease in 
the amount of fibrous tissue due to condensation IMallory - held the 

* Submitted for publication, Jan 10, 1930 

■’'From the Departments of Pathologj and Surgery, Yale University School 
of Medicine 

1 Lambert, R A , and Allison, B R Tvpes of Lesion m Chrome Passive 
Congestion of the Liver, Bull Johns Hopkins Hosp 27 350, 1916 

2 Mallory, F B Chronic Passive Congestion of the Liver, J M Research 
241 455, 1911 
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view that a toxic agent is a necessaiy adjunct in the production of the 
central fibrosis The experimental woik of Bolton ^ is by far the most 
convincing This obseiver pioduced expei imentally a partial to com- 
plete obstiuction of the infenor vena cava between the liver and the 
heart in animals and observed the cential neciosis and condensation 
of fibious tissue He did not find active piolifeiation of the connective 
tissue cells 

The pioblem that piesented itself to us was the pioduction of a 
simple obstruction to the outflow of blood fiom the liver m dogs without 
the presence of any demonstiable toxic factor and the study of the 
mechanism of the pioduction of changes in the hvei stiucture over a 
long period of time 

EXPERIMENTAL TECHNIC 

In general, the procedure used was to constrict by ligature the thoracic portion 
o{ the inferior lena cava to about one half of its normal diameter, and then, at 
stated intervals, to remove, through abdominal incisions, portions of different lobes 
of the liver for microscopic study In all, sixteen dogs were used in the experi- 
ments, and several dogs had as many as four abdominal operations for the 
removal of portions of the liver 

In particular, the procedure was as follows Tlie dogs were placed under 
ether anesthesia by the ordinary “drop method” A “mushroom” catheter was 
then inserted into the trachea, the cap of this catheter entirely occluding the 
lumen and giving complete control of respiration for purposes of positive pressure 
To the end of the catheter was attached a glass T-tube through which passed the 
air-ether mixture at a pressure indicated with a mercury manometer placed in the 
ciicuit By alternately closing and opening the free end of the T-tube, both 
the rate of respiration and the depth could be accurately controlled The operative 
procedure was to make an incision following the curve of the right sixth nb 
anteriorly About 4 inches (1016 cm) of this rib, as close to the midline as 
possible, was then resected subperiosteally The pleural cavity was entered and 
the right lung packed upward, exposing the inferior v'ena cava The right phrenic 
nerve was then dissected free of this vessel for a distance of about 1 inch 
(2 5 cm ) and an aluminum band placed around the vena cava as close to ihe 
pericardial sac as possible with the apparatus devised by Halsted The metal band 
was compressed digitallv until the desired constriction of the vena cava was 
achiev'ed The parietal pleura and the intercostal muscles were sewed with a 
continuous catgut suture, the lung being freely expanded as the last stitch was 
^ en Interrupted sutures were used in the superficial muscles and on the skin 
the experiments that we shall report were made on animals that at no time 
showed evidence of infection 

RESULTS 

Among the first of the problems that piesented itselt foi solution 
was the extent of ligation of the inferior vena cava requisite for the 
pioduction of chionic passive conges'lion The venae cavae of thiee 
animals w^ere ligated to pioduce a nan owing of the lumen to less than 


Ven^ C The Pathological Changes m the Liver Resulting from Passive 

ous Congestion Experimentally Produced, J Path & Bact 19 258, 1914-1915 
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one-quaitei the noimal size, and in each instance the animal soon died 
dog 1 at the end of eleven horns, dog 2 at the end of thirty hours and 
dog 3 at the end of sixt} houis Fiom the time the animals lecovered 
fiom the anesthesia until death. the\ vomited ficquentU and retched 
continuously Theie weie no signs of jaundice d he lemaindei had the 
vena ca%a ligated to about one-half its noimal diametei and lived until 
killed 

Eleven Hoius Aftc) Paitial Lujalton of the Infctioi Vena Cava 
(About 90 Pci Cent Occlusion) — About 100 cc of blood-tinged fluid 
\ias present in the left pleuial cavil} and a somewhat less amount in 
the light Petechial hemoirhages weie present beneath the pleuiae of 
both lungs and beneath the epicaidium The lungs \\eie full\ expanded 
Appi oximatel}^ 1,000 cc of blood} fluid vas piesent in the peiitoneal 
caMty The stomach and intestines were marlccdly distended with gas 
The livei was small, tense, deep red and congested On section, there 
weie piesent throughout daik red central areas suiiounded by narrow 
bordeis of paler red columns of Iner cells None of the other abdominal 
viscera were congested 

]\licroscopic examination levealed difiuse neciosis of the whole liver 
The columns of liver cells in the aieas about the central veins w'ere 
replaced by iiiegular pools of red blood cells man} of which were laked 
The peripher} of the hepatic lobules still show^ed the columnai and sinu- 
soidal arrangement but the liver cells w^ere all devoid of nuclei Indeed 
field aftei field w’as view'ed wuthout one leAeahng a single nucleus and 
this extensive necrosis involved the Kupflei cells and the peiilobulai con- 
nective tissue cells, as well as the hepatic cells 

Thu ty Homs Aftci Lic/atwii of the Vena Cava (90 Pei cent 
Occlusion) — About 50 cc of a sei osangumeous fluid w'as present m each 
pleural cavit} and moie than a Iitei of cleai amber fluid in the peritoneal 
cavit} The aluminum band w'as m place ai ound the i ena cava and con- 
sti icted this vessel to one-thn d its f oi mei diametei The livei w^'as tense 
and maikedly congested 

Beneath Glisson’s capsule w^eie iriegulaih distributed small foci of 
widely dilated hvei sinusoids which w^ere engoiged with w'ell piesers’^ed 
led blood cells Aiound the cential veins theie was neciosis of the 
liver cells, as w^ell as of the endothelial cells lining the liver sinusoids, 
but the penpheiies of the lobules show^ed no evidence of mjuiy The 
peiilobulai spaces w’^eie free from cellulai infiltiations 

Sixty Homs Aftei Ligation of the Vena Cava (90 Pei Cent Occlu- 
sion) — In this animal, as m dog 1, vomiting and i etching weie piomi- 
nent features following the opeiation At neciopsy, the lungs weie 
found fully expanded, but they were congested About 200 cc of 
blood-tinged fluid was present m the right pleural cavit}, and about 
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50 cc m the left The Halsted band aiound the inferior vena cava 
constiicted this vessel about 90 pei cent In the abdominal cavity was 
present about 2,000 cc of cloudy, seiosaiiguineous fluid in which floated 
large flakes of gray fibnn The liver was tense and deep red, and the 
hvei lobulations weie distinct even on external view On section the 
sui faces bled leadil} 

Again, the subcapsular livei sinusoids weie engorged with well 
preserved led blood cells Theie was hemoiihage into the parenchyma 
of the liver, most maiked aiound the central veins In these areas, the 
hvei cells and the Kupffer cells, as well as the walls of the central veins, 
had entiiely disappeaied Pools of blood of iiiegulai outline occupied 
fully two thuds of each hepatic lobule and, lying in a cential position m 
the lobule, leplaced the noimal aichitectuie These zones of hemoirhage 
weie fringed by compiessed liver cells which stained well and showed 
no nuclear disintegiation Already theie could be seen delicate, spindle- 
shaped fibroblasts gi owing out into the cential zones of hemorihage 
Mitotic figuies 01 cellular exudates of any kind were absent Occa- 
sionally, a sublobulai vein was found the wall of which could just be 
distinguished, lying in a zone of neciosis 

S!% Days After Ligation of the Vena Cava (50 Pei Cent Occlusion) 
— Ascites was slow m onset, and at the time the animal was killed (with 
ether) no fluid was found in the pleuial cavities, and only about 1,000 cc 
of faintly blood-tinged fluid was piesent in the abdomen This dog 
showed none ot the vomiting and i etching which the pievious dogs 
displayed to so maiked a degree 

As in the other animals, the liver was markedly congested and 
showed dark red cential zones bounded by nairow boideis of much 
paler tissue 

By far the best pieseived liver cells were those which foimed the 
columns immediately beneath the liver capsule, and that was in spite of 
the coinpiession to which they were subjected by the gieatly distended 
liver sinusoids Seveial features were now present in addition to those 
already enumerated in the previous experiments Mallory connective 
tissue stains showed a thickening by blue-staming connective tissue fibers 
of the walls of the cential veins In some places, this connective tissue 
prolifeiation had led to acini-like foimation aiound these veins, laige 
spaces lesembling blood vessels lay here filled with the homogeneous 
pink-staiiiing mateiial of coagulated blood serum Numerous mitotic 
figures were piesent in liver cells that formed the edges of the cential 
zones of necrosis 

Nineteen Days After Ligation of the Vena Cava (50 Per cent Occhi- 
non) Nineteen days after the paitial ligation of the inferior vena 
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cava, dog 9 was anesthetized with ethei and a lapaiotoni) perfoinied 
The abdomen contained ovei 3,000 cc of deal yellow fluid The liver 
was large and mottled red and yellow, i esembhng closeh the ‘ nutmeg 
liver” The surface was finely but iiiegulaih giantilai each gianula- 
tion measuiing no moie than 2 mm in diametei A wedge-shaped piece 
of livei from the left lobe was lemoved with the clectiic cauten foi 
microscopic examination 

The piocess of cential fibiosis was giadualh inci easing in extent 
Spindle-shaped fibroblasts were present m the center of each hepatic 
lobule and completelv leplaced h\ei cells, as \\ell as endothelial cells 
(Neciotic liver cells weie still seen bordering these aieas of fibrosis ) 
Zones of newy foimed but gieatly dilated vessels weie seen aiound each 
cential vein m the loose connective tissue 

Snty-Onc Days Aftet Ligation (50 Pci Cent Occlusion) — Once 
more dog 9 was anesthetized with ethei and a lapaiotonn per foimed 
The abdomen was fiee fiom excess fluid he collateial acmious cii di- 
lation in the anterioi abdominal and thoiacic walls was not established 
to any maiked degree The letropeiitoneal veins weie small The 
scarring of the Iner noted at the end of nineteen days had piogiessed 
and now' the external surfaces w'eie coaisely and iiiegulaily gianulai 
Again, a wedge-shaped piece this time fiom the light lobe, was removed 
w'lth the electiic cautei} 

Fiom the histologic pictuie. it w'as at once apparent that the fibiosing 
piocess had progiessed in the interval of tw'enti -tw'o da3S The cential 
fibrotic aieas now' involved fullv tw'O thuds of each hepatic lobule 
Nariow' bands of Iner cells containing laige fat giainiles weie piesent 
at the peiipheiy of each lobule The connective tissue was moie dense 
in structure and stained a biilliant blue w'lth the aniline blue stain 1 heie 
was a maiked inciease in the size of the vasculai channels m this con- 
nective tissue, mail} of them being seieral times laigei than the cential 
veins themselves Occasionally, they w'eie filled w'lth led blood cells, 
but moie often the) contained homogeneous coagulated mateiial and 
then they appeared as toituous c)sthke foimations Often, stiands of 
connective tissue from the central areas extended to the capsulai sui face 
and appealed to diaw the capsule in, pioducing indentations w’hich in the 
gloss appealed as the depressions betw'een the gianulai nodules The - 
livei sinusoids beneath the capsule weie dilated to such a degiee as to 
be several times the diametei of the laigest cential veins Theie w'as no 
evidence of a cellulai leaction of the exudatn'C tipe an}wheie in the 
many sections studied 

Sixty-Thiec Days Aftci Ligation (50 Pci Cent Occlusion) — A 
laparotomy w'as perfoimed on dog 14 follow'ing a paitial ligation of the 



Fig 1 — Drawing of an area about a central vein, magnified 93 times to show 
the scar tissue and the pseudocyst formations 







Fig 2 — A, wedge-shaped piece of liver removed sixty-three days after the 
partial ligation of the inferior vena cava Note the finely granular surface B, 
hver of dog the vena cava of which was partially ligated 137 days previously 
Note the metal band around the inferior vena cava and the scarring of the liver 
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inferior vena cava sixty-three days previously The abdominal cavity 
contained a little over 3,000 cc of sti aw-coloi ed fluid stained with blood 
pigment The external surfaces of the liver weie moderately granular 
(fig 1), these gianules being eithei deep purple or light red Those 
lighter in color were of a much softer consistency The liver cut with 
increased resistance A portion of the left lobe was lemoved with the 
electric cauteiy 

In general, the histologic picture (fig 1) was similar to that desciibed 
for the forty-one-day experiment, with the following additions The 
subcapsular venous sinuses were dilated to a degree similar to that seen 
in the areas around the cential veins, and theie was also an apparent 
though slight inciease in the connective tissue in this location, but 
whereas in the central areas the fibiosis was the result of an active 
proliferation of connective tissue, that m the subcapsular areas was at 
best in great part due to a shimkage or disappeai ance of the hepatic 
cells by compression, with a consequent predominance of connective 
tissue 

Eighty-Fwe Days Aftci Ltgaiion (50 Pet Cent Occlusion) — 
Twenty-two days aftei the last lapaiotomy, dog 14 was again explored, 
and It was found that over 2,000 cc of slightly blood-tinged fluid had 
reaccumulated in the peritoneal cavity The livei sui faces were mottled 
dark red and pale bright red, and the} weie also granular A portion of 
the right lobe of the liver was removed by knife, and then the bleeding 
surfaces were cauterized with an electiic cautery 

A rather surprising microscopic obseivation was the numeiotis 
hemorrhages into the jiarenchyma of the livei occupying subcapsular 
and midzonal positions As the centers of the hepatic lobules were 
occupied by dense scar tissue and pseudocysts, the hemorrhagic foci lay 
on the periphery of these scarred zones The walls of the central veins 
were increased in thickness three or four times 

One Hunched and Thv iy-Scven Days After Ligation (50 Per Cent 
Occlusion) — Dog 14 was killed with ether at the end of 137 days after 
the ligation of the infeiior vena cava This time, the abdomen was 
free fiom excess fluid To a small area on the supeiioi surface of the 
livei (fig 2) were adherent dense fibrous tags which bound it to the 
operative scars in the anterior abdominal wall All surfaces of the liver 
were mottled with alternating dark red and bright red patches which 
mailed in size fiom 2 mm to 1 5 cm in diameter Coarse and fine 
granulations co\ered all the surfaces of the hvei On section, the bright 
led mottlmgs appealed to be beneath the capsule for only short dis- 
tances The infeiior vena cava was constiicted about 50 per cent by 
the metal band that lay embedded in newly foimed connective tissue 
Theie was no free fluid in eithei pleural cavitr 
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The liver capsule was not thickened lieneath it could he seen dilated 
venous sinusoids engoiged with led blood cells Ihe parenchymal 
stiucture was maintained here, but the columns of liver cells were 
compressed Dense bands of connective tissue followed sublobular 
veins to the capsule and diew it in with the icsultant foimation of the 
gianulations noted giosslv The piocess appaicnth had ceased to be 
piogiessive as no hemnnhage neciosis oi ccllulai division was jiresent 



Fig 3 — Photomicrograph showing the cvtciisue scarring in areas about the 
central veins, which produces a false lobulation of ahe liver This condition 
occurred in the liver of a dog the interior \ena ca\a of which was partialh 
ligated 216 days previoush Hematoxilin and eosin stain, X 60 

Tzvo Himdicd and Sutcen Days After Ligation (50 Pci Cent 
Occlusion) — Dog 15 was killed with ether 216 days after the ligation 
was pet formed Both pleural cavities and the abdomen weie fiee fiom 
excess fluid The metal band constricted the infeiior cava about 50 
pel cent The external sui faces of the liver were coaisely nodulai and 
looked not unlike those in the 137-da3'^ expeiiment In the hope of 
determining the lelationship between the pseudocysts and the central 
veins a mixture of barium sulphate was injected into the liver thiough 
the inferior vena cava at a piessuie of 100 mm of meicury, and on 
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microscopic examination this mixture was seen to fill both the cential 
^ems and the pseudocysts — a fact which proved their direct communi- 
cation 

Closer examination showed dense scar tissue in the areas about the 
central lems, often extending from one lobule into another and pro- 
ducing lobulations in the liver which had m their centers the periportal 
zones surrounded b} normal liver cells (figs 3 and 4) The picture 



Fig 4 — ilore detailed vie\s of the scar tissue in the area about a central \ein 
from the same Iner as that shown in figure 3 Hematoxilin and eosm stain, 
X 225 


■was similar to that seen in periportal cirrhosis or fibrosis, except that 
the fibrous tissue m this condition lay in a different part of the liver 
lobule 

COMMEXT 

It is important to consider how far these experiments parallel the 
condition of chronic passu e congestion so often seen at the bedside If 
It IS at all permissible to compare lesions produced m experiments on 
animals with those found m man then we mai argue that the obstruc- 
tion to the inferior lena caia is effective m producing consequences in 
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the dog that a failure of the right side of the heart produces in man 
It the obstruction is of such a degree only as to produce gradual con- 
gestive phenomena, then these experimental conditions approach all the 
more closely those existing in heart failure In thirteen of the sixteen 
animals of these expeiiments, the obstruction was relatively slight 
(about 50 per cent), and the resultant ascites was gradual in onset 
Also the lesions found m the livers of these animals never invohed 
more than the immediate peiiceiitral areas In three of the sixteen 
dogs in vliom the obstruction was much greater (about 90 per cent), 
all the signs of congestne failure were almost immediate in onset and 
the hepatic necrosis imohed nearh all of the hepatic lobule throughout 
the liver It is, peihaps, necessary to point out that cien in these three 
animals there nas no question of infarction of the liver, if b}" that term 
we mean necrosis resulting from the interference with the blood suppli 
to an organ or a pait of one And }et it is readih admitted that the 
lapid course of the condition in these animals does not parallel that of 
persons diing from congestive heart failure It must be pointed out 
also that m all our expeiiments the lesions were steadily progressive 
even when gradual and did not show the periods of apparent arrest or 
improiement which are so often obserxed clinicalh in persons nith con- 
gestne heart failure 

It seems safe to assert that the lesion produced m these experiments 
was the result of a simple mechanical interference with the xenons 
return from the liver, and that a toxin jiarticiilarh one liberated m the 
course of an infectious process, had no pait m the production of this 
lesion 

so MM \RY 

Necrosis of the liver follows simple mechanical obstruction to the 
outfloxv of blood the extent of the neciosis being proportional to the 
amount of obstruction The necrosis can invohe the xvhole Iner elexeii 
hours after the ligation ot the inferior x’ena cava 

Ascites IS earh associated xvith necrosis of the liver, which is con- 
sequent to the obstruction of the inferior xena cax'a 

As earl} as six daxs after the partial ligation of the inferior x'ena 
caxa there is exidence in the hx^er of repair, as manifested by the numer- 
ous mitotic figures and the increase m the connectixe tissue in the areas 
around the central x'eins 

Nineteen daxs after partial ligation of the inferior xena cax’^a the 
lix'^er shoxvs grossl} the picture of chronic passive congestion Actixe 
proliferation of connectix^e tissue is seen around the central x^ems 

In fort}'-one days theie are marked distention of the subcapsular 
xenons sinusoids and maiked fibrosis of the areas about the central 
xeins xvith large x'ascular spaces nexxdy foimed in this scar tissue 
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The cystlike formations in the connective tissue around the central 
\eins are blanches ot these vessels 

The fibiosis ceases to increase in extent aftei eighty-five days and 
IS essentially of the same extent 216 days aftei the ligation of the mfe- 
iior vena cava 

Central fibrosis of the liver can result without infection being pres- 
ent, and IS due to an active prohfeiation of connective tissue 



MECONIUM PERITONITIS FROM SPONTANEOUS 
PERFORATION OF THE ILEU^I 
IN UTERO 

W SCLAIR BOIKAN, MD 

CHICAGO 

The patholog} of the fetus is still a lelativel} new field The 
anomalies and maldevelopments have been thorough!}’- investigated, hut 
from the point of \iew of priinar} developmental abenations Theie 
has developed recentl} , however, a new point of vle\^ emphasizing that 
not all fetal anomalies are due to developmental distui bailees and that 
not all fetal diseases are of maternal origin It is giadually becoming 
recognized that the same factois causing disease m extra-uterine life are 
operative also m utero Thus, intestinal obstruction, pei foration of the 
intestines and peritonitis aie equally explained bv mcaiceiation in 
hernias, strangulation b} bands, intussusception, etc The study of 
the patholog) of the fetus has cast much light on fetal physiology and 
vice versa Though a considerable liteiatuie has accumulated relative 
to the question of fetal peiitonitis man} problems still lemain 
unsolved, and further observations casting some light on the piohlem 
warrant publication For this reason I have thought it woith while 
to report a case of meconium peritonitis which I have had the oppor- 
tunity to study and to review the hteratuie with refeience to this sub- 
ject especially as the conditions present at the site of the perfoiation 
111 the intestine peiinit an explanation not as }et offered 

jNIeconium peritonitis is a pathologic entit}'- which is to be cleaily 
difterentiated from the acute bacterial peritonitis of the new-born 
occurring as a complication of infections of the cord, septicemia of 
maternal origin, syphilis (Baumgarten or similar conditions By 
meconium peritonitis is meant a nonbacterial foreign body and chemical 
peiitonitis occurring during intra-uterme life as the lesult of 
abnormal communication between the bowel contents and the peritoneal 
cavity As alread} emphasized by Gierke,- the term meconium peri- 
tonitis is only applicable to those cases in which there is demonstrable 
iMthm the peritoneum, meconium, calcified meconium mucous droplets, 

* Submitted for publication, Feb 27, 1930 
From the Pathological Laboratories of the Cook Countj Hospital 

1 Baumgarten, cited by Peiser, A Die fotale Peritonitis, eine klmische 
Studie, Beitr z klin Chir 60 168, 1908 

2 Von Gierke, E Bauchfell, in Henke, F, and Lubarsch, O Handbuch 
der speziellen pathologischen Anatomie und Histologie, Berlin, Julius Springer, 
1926, \ol 4, pt 1, p 1069 
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foreign body giant cells, cells from the source of pei f oration, fibrinous 
or fibrous adhesions and, rarely, lanugo hair 

In the comment on the etiology it will be seen that although the 
conditions favorable to an intestinal perforation may arise early in 
intra-uterme life, the actual perforation may take place during labor 
or shortly afterward as a result of the increased peristalsis during this 
time and of the mechanical forces of the labor itself Of course, such 
cases are not purely of a mechanical or chemical nature, as within from 
three to six hours the originally sterile intestinal contents become 
infected and theie is then superadded a bacteiial etiology foi the peri- 
tonitis (Eschench,^ KendalO) But a comprehensive conception that 
attempts to explain intra-uterine rupture should also explain intra- 
partum and immediately postpartum bowel ruptures, especially, since 
the time of rupture is extremely variable The term, meconium peri- 
tonitis, therefore, should be applied to cases resulting fiom fetal or 
intrapartum or shortly postpartum intestinal rupture 

Meconium is a sterile mixture of cast off epithelial cells, bile pig- 
ment, bile salts, cholesteiol, fat steal ic acid, sebaceous material from 
swallowed liquoi amnii, mucin and salts ( Williams, ° Sturzenegger °) 
Bile and its constituents are foimed at about the end of the third month 
(Zweifel," Kolhkei,® Prentiss and Arey°) Pancreatic and gastric 
secretions with then enzymes aie added at about the fifth month, per- 
haps eailier (Langendoiff and Zweifel') 

The existence of peristalsis within the fetus is necessary for the 
production of intestinal rupture There is no direct observational 
evidence, but ceitain facts presuppose the existence of peiistalsis early 
in fetal life The presence of meconium in the cecum was obseived by 

3 Eschench, T Die Darmbacterien der Saughnge, 1886, cited by Peiser 
(footnote 1) 

4 Kendall, A I , cited by Michael, May, in Abt, I A Pediatrics, Phila- 
delphia, W B Saunders Company, 1923, vol 7, p 31 

5 Williams, J W Obstetrics, New York, D Appleton & Company, 1926, 
p 392 

6 Sturzenegger, F Em Fall von Mekonium Peritonitis mit Verhalkungen 
in Peritoneum und Myocardium, Beitr z path Anat u z allg Path 78 85, 1927 

7 Zweifel, H Untersuchungen uber das Meconium, Arch f Gjnak 7 474, 

1875 

8 Kolhker, A Development of the Intestine, in Keibel and Mall Human 
Embryology, Philadelphia, J B Lippmcott Company, 1912, p 390 

9 Prentiss and Arey A Laboratory Manual and Textbook of Embr 3 'ology, 
Philadelphia, W B Saunders Companj', 1923, p 179 

10 Langendorff, cited by Landsteiner, K Darmverschluss durch emgedichtes 
Meconium , Pancreatitis, Centralbl f allg Path u path Anat 16 903 (Nov 30) 
1905 



1166 


ARCHIVES OF PATHOLOGl 


Mall in a 130 mm embryo Bioman believed that the progressive 
course of the meconium was a factor in the development of the intes- 
tines, especially of the rectum and anus He pointed out that anomalous 
communications of the small intestine or the cecum which diverted the 
meconium were almost regularly associated with atresia of the rectum 
and that the bowel below an atresia formed a firmly conti acted string 
with a pinpoint lumen Cases of fetal intussusception, as well as of 
incarceration of a loop of ileum in a hole in the mesentery of the 
jejunum, point to an early onset of peristalsis , similarly, the presence 
of marked dilatation and hypertrophy of the intestine above a con- 
striction with thinning out at the site of constriction allow the same 
conclusion Meconium, therefore, as it is formed at about the third 
month acts as an irritant or stimulus to peristalsis, which drives the 
meconium down and progressive!)' aids in the proper development of 
the intestine 

The earliest time of onset of meconium jieiitonitis cannot, of course 
be determined with any accuracy Silberman placed the period in the 
fiist third of fetal life and Mackemodt,^^ among others, in the second 
third In a case leported by Rudnew,^® a dead fetus of 6 months 
showed a membrane 2 mm thick adherent to the intestines, with 
calcified plaques throughout the peiitoneum The amount and the 
stage of organization of the meconium and the leactive exudate are of 
value in estimating the duration of the peritonitis Calcification is not 
as valuable, since as shoivn by Litten,^® the latter may take place within 
tiventy-four hours From Rudnew’s case, one may say that fetal peri- 
tonitis may commence earlier than the sixth month, and in most cases, 
probably in the period between the third and the sixth month 

The reactive phenomena resulting on the entrance of meconium into 
the peritoneal cavity are those of a chemical and foreign body peritonitis 
Dense adhesions and calcified plaques are formed as end-results The 
calcification of the meconium is, no doubt, due to the precipitation of 
the calcium of the tissue fluids and the blood by the broken dowm fatty 
constituents Theie occasionally occurs not only local but also distant 
calcification Sturzenegger ® described a case of fetal peritonitis in 

11 Mall, F P , in Keibel and Mall (footnote 8, p 390) 

12 Broman, cited by Koch, W Alissbildungen von Verengerungen und 
Verschlusse, in Henke, F, and Lubarsch, O (footnote 2, p 189) 

13 Silberman, O Ueber Bauch fellentzun dung Neugeborener, Jahrb f 
Kinderh 18 420, 1882 

14 Mackenrodt, A Berichte aus gimakologischen Gesellschaften und Krank- 
enhausern Zentralbl f G^nak 16 654, 1893 

15 Rudnew, W Ueber die spontanen Darmrupturen bei Foeten und Neu- 
geborenen Inaug Dissertation, Basel, 1915 

16 Litter, cited bv Rudnew (footnote IS) 
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which the m}ocardium was extensively calcified His explanation for 
these distant metastases is unsatisfactory He assumed an alkalini- 
zation of the circulating- blood and of the tissue fluids as a result of 
absorption of alkaline salts from the meconium within the peritoneum 
(Hofmeister 

REPORT OF A CASE 

Mafcmal History — The mother was a colored woman, aged 21 It was her 
hrst pregnancy The period of gestation had been normal, and physical exam- 
ination at the time of entr 3 revealed no abnormahtj The first stage of labor 
was of ten hours’ duration, and the infant was delivered thirty minutes after 
full dilatation Parturition was uneventful The Wassermann reaction of the 
blood before and after labor was negative 



Fig 1 — Alarked thickening of the capsule of the spleen with adherent calcified 
meconium plaques 

Infant — The infant was full term Phj^sical examination shortlj’’ after birth 
revealed a markedly distended abdomen which was tjmpanitic anteriorlj'^ and dull 
in the flanks There was evidence of compression in both lower pulmonarj’^ lobes 
There W'as an easily reducible left inguinal hernia 

The labia majora were slightly edematous Catheterization of the rectum 
yielded a large amount of gas The Wassermann reaction of the blood was nega- 
tive The child was fed by breast six times a day at three hour intervals, and 
water and protein milk w'ere given between feedings Within twenty-four hours, 

17 Hofmeister, F Ueber Ablagerung und Resorption von Kalksalzen in den 
Geweben, Ergebn d Physiol 10 429, 1910 
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the infant began to regurgitate all food and water and became markedly cyanotic 
The distention of the abdomen had increased markedly Rales were heard in the 
chest The rectum prolapsed shghtlj The mtant became comatose and died 
tuenty-six hours after birth > 

Posfmoi tism Examination — The bod}' was that of a full term, well nourished 
female infant The abdomen was markedly distended There was a left inguinal, 
easily reducible hernia 



F'g' 2 — Perforation in the lower ileum (a) ryith nodules about the perforation 
and (h) dense fibrous adhesions 

The pleuial surfaces w'ere bright and glistening The lungs were light red, 
the basal portions purplisli The upper lobes were ciepitant, the low'er lobes sub- 
crepitant, and the cut surface purplish pink The heart w'as normal 

The abdominal cayitv contained about 150 cc of a browmish, cloudy fluid in 
wdiich W'ere suspended ^ellowlsh flakes The loops of the small intestine w'ere 
matted together into a solid mass about 8 cm in diameter by fine strands w'hich 
broke easily The loops were moderateh distended b> gas and meconium The 
serosa was a light pinkish gra\ and coyered b^ numerous firmh adherent, finely 
granular, light jellowish-graj masses These masses w'ere also found on the sur- 
face of the hyer and spleen (fig 1) On the inferior aspect of the In'er, they 
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reached a maMmum thickness of 2 mm On the anterior aspect of the spleen, 
the\ ^\ere as much as 25 mm m diameter The duodenum was draun toward 
the hilus of the liver and attached rather firmly to the gallbladder 

In the ileum about 60 mm abo\e the junction with the colon on the inferior 
aspect and near the mesenteric attachment there i\as an opening m the intestinal 
wall, 1 mm in diameter (fig 2) 

From this opening, thick, greenish material and mucus exuded on pressure 
The lower part of the ileum felt rather firm and, adjacent to the opening, there 
was a soft, light-red nodule 2 mm in diameter 

The spleen was large, soft and friable The pulp was a deep red and showed 
no structure 

The luer weighed 90 Gm and was moderately firm The surface w'as smooth, 
except for the jellow deposits previoush" described The cut surface w^as browm- 
ish graj the marKings were obscure 

The kidneys weighed 20 Gm , the surface was smooth and light gra\-brow'n 
On section, the medulla w'as deep red 

The pelvic organs were normal The ovaries were deep red 
The brain showed no anomalies 

Mtooscoptc Eiaminafion — Sections were made of all the organs In addi- 
tion, serial sections were made of the bowel, including transierse sections imme- 
diateh aboie and below the site of perforation and longitudinal sections through 
the perforation The sections were 5 microns thick and everj fifth section w'as 
stained Those immediateh above and below and those through the perforation 
w'cre taken at three section interials For comparison, serial sections w'ere made 
of eieri portion of the large and small intestine of three newly born full term 
infants w'ho died of cerebral injuries and presented no anomalies Hematoxjlin 
and eosin were used throughout, with Leraditi and Giemsa stains on selected 
tissues 

The acinar structure of the liver was w'ell preseried The sinusoids were 
dilated and filled w'lth blood There w'ere numerous intra-acinar and intracapil- 
lar\ areas of eri thropoietic and granulopoietic tissue The liver cells W'ere large, 
their nuclei pale and vesicular There was a moderate periportal infiltration of 
Ijmphocjtes and granulocjtes Calcareous particles were adherent to and encased 
within the markedly thickened capsule 

The suprarenal glands presented a slight hiperemia of the zona reticularis 
The heart revealed no abnormality 

The follicles of the thyroid gland w'ere both large and small and lined bj" 
cuboidal cells and filled with a w'ell staining colloid The blood vessels w'ere 
markedlj dilated 

The peritoneal part of the diaphragm w'as markedlj thickened and infiltrated 
bi histiocjtes, fibroblasts, multinucleated giant cells and lymphocytes 

The kidnej's showed focal areas of interstitial infiltration composed of Ijmpho- 
cjtes In the center of one of these infiltrations was a convoluted tubule wnth 
two lajers of epithelium Externally, there W'as a layer of elongated cells, and 
the internal laj’er w'as formed bj large cuboidal cells wnth huge, round, deeply 
stained nuclei 

The vessels of the mesenterv were patent and of normal structure 
The pancreatic acini w-ere w^ell developed The islands w ere large and numer- 
ous The interstitial tissue was of moderate amount There w'ere numerous 
interlobular and intralobular accumulations of hmphocytes In the peritoneal 

lining were numerous, bluish, granular clumps, histiocytes, round cells and giant 
cells 
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The malpighian corpuscles of the spleen were small The sinusoids r\ere 
indistinct, and there was much blood within the pulp, w'hich w'as moderateh 
cellular The capsule w^as thick and edematous, and there were, numerous dark 
blue granular clumps scattered throughout The deeper part of the capsule was 
invaded bi new'-formed capillaries, fibroblasts and eosinophils 

The or ary showed a large number of primitive follicles and a distinct capillar 3 
dilatation 

The brain presented no abnormalitj' 



Fig 3 — Transverse section just lateral to the perforation showing (a) 
absence of longitudinal muscle laj’cr and marked thinning of the circular lajer, 
large amount of Ijmphatic tissue in the submucosa and (b) deeplj^ penetrating 
crjpts of Lieberkiihn, which rest directlj' on the muscularis, X ISO Hematov-r- 
hn and eosin stain 

Sections of the intestines through areas other than those immediatelj above, 
below or through the perforation show^ed nothing abnormal The Ij’^mphoid tissue 
was normal in amount The perivascular muscle gaps were located mainly along 
the mesenterr in the small intestine and lateral to the taenia mesenterica in the 
large intestine Occasional gaps occurred on the antimesenteric side of the small 
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intestine These %\ere normal when compared with the control sections Longi- 
tudinal sections through the perforation showed the following matters of interest 
Lateral to the perforation, the muscle la 3 ^ers were w'ell preserved, but there w^as 
noticeable an excessiveh' large amount of hmphatic tissue in the submucosa 
which broke up the muscularis mucosa o\er large areas Directlj' lateral to the 
perforation, the muscle lajer suddenh thinned out, and the longitudinal laj^er 
disappeared The lymphatic tissue here became still more marked in amount, 
and the mucosal glands penetrated this tissue and rested directly on the mus- 
cularis (fig 3) The circular muscle became progressively thinner and thinner 



Fig 4 — ^Longitudinal section through perforations showing (1) the major 
perforation bounded by lymphatic nodules covered by cystic glands and (2) the 
small perforation through a section of intestine in w'hich the muscularis is absent 
and the lymphatic tissue and glands are excessively developed, X 35 Hema- 
toxylin and eosin stain 

as the lymphoid tissue increased The next section showed an outpouching of 
the wall composed of glands and lymphoid tissue In the next section, this out- 
pouching had ruptured, and the mucosa was reflected sleevehke about the open- 
ing In this reflected portion, the intestinal glands were large and cystic Within 
these cysthke structures, granular debris and polymorphonuclear leukocvtes could 
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be seen In the next few sections, another perforation was seen at the margin 
of the reflected portion This perforation was bounded by lymphatic tissue 
deeph penetrated b^ cripts of Lieberkuhn There uas no underl 3 ing muscle 
tissue (fig 4) The succeeding sections showed the mam perforation bounded 
b]" huge h’mphoid masses covered bj' C 3 'stic glands As the muscle tissue 
approached the perforations, it ended abrupth (fig 5) Serial transeerse sections 
immediateh belo^\ the sites of perforation reiealed a large amount of hmphatie 
tissue The latter occupied more than two thirds of the circumference, and in 
places the glands of Lieberkuhn were seen to penetrate this tissue down to the 
muscularis (fig 6) This was not to be found in the sections immediateh above 



Fig 5 — Longitudinal section through middle of perforation showing large 
hmphatie nodules and (a) C 3 Stic glands, X 45 

the perforation nor in the sections of this region taken from other infants 
Smears from the peritoneal exudate showed a few' gram-positive cocci Levaditi 
stains of pancreas, kidne 3 and liver w'ere negative for spirochetes 

Summar 3 of iMicroscopic Examination In addition to a chronic meconium 
peritonitis with calcification and advanced fibrosis, the outstanding features at the 
sites of perforation w'ere excessne development of h'mphatic tissue, deeph' pene- 
trating intranodular cr 3 pts of Lieberkuhn, circumscribed disappearance of the 
longitudinal muscle la 3 er with marked thinning of the circular laver, cvstic dila- 
tation of glands of the reflected portions of the intestinal wall and intralymphatic 
gland proliferations in the segment of intestine immediateh below' the per- 
forations 
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Anatomic Z)raf;« 05 /^— Spontaneous mtra-utenne perforation of the lower ileum 
w ith eversion of the mucosa , local hj perplasia of the h mphatic tissue at the 
point of and belo\v the site of perforation with intranodular gland proliferation, 
ancient meconium peritonitis focal interstitial chronic nephritis and pancreatitis , 
chronic tumor of the spleen , compression atelectasis of the basal parts of both 
lungs, er} thropoiesis and granulopoiesis m the Iner, left inguinal hernia 
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Fig 6 — Transierse section through intestine immediatelj' below' the perfora- 
tion show'ing (a) the large amount of lymphatic tissue and the abruptly inter- 
rupted muscularis mucosa and (ft) the deep penetration of the former by the 
cripts of Lieberkuhn 

COMMENT 

There are numerous factors m the causation of rupture of the 
intestine in utero For the purposes of discussion they will be divided 
into the group associated ivith obstruction and that without 

Casas zinth Obst) action — A large percentage of cases of fetal 
peritonitis are associated with some form of intestinal obstruction 
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Thus of 40 cases of meconium peritonitis reported by Rudnewd'^ 22, 
or more than 50 per cent, were associated with stenosis oi atresia of 
the intestine As to which is cause and which effect would seem to 
offer little difficult} from an analysis of the relative frequency In 
1922 Daws and Pointer collected 392 cases of intestinal occlusion 
(exclusne of rectal) without intestinal perforation In 103 similar 
cases, Ivreuter found only 10 cases of peritonitis The explanation 
of intestinal occlusions has been rather unsatisfactor} , as can be 
gathered from the multiplicity of causes cited Thus Kuliga,-** Sella, 
Peiser-- Dans and Po3mter’^® mentioned intussusception, volvulus, 
vascular maldei elopment, external bands, enteritis, fusion of Kerknng’s 
folds and epithelial proliferation (in the duodenum Tandlei and in 
the small intestine Kreuter and Forssner -^) It is therefore not 
surprising that fetal peritonitis has been also mentioned as a possible 
cause (Fiedler-^ and Theremin-®) This is obviously wrong as can 
be gathered from the foregoing statistics Complete resolution of peri- 
tonitis is impossible Isolated peritoneal bands are reported in the 
literature (Flesch -') as evidence of fetal peritonitis These are without 
doubt de\ elopmental and not inflainmatoiy in origin 

The sites of predilection of stenoses and atresias are duodenum 
(34 per cent), upper small intestine (15 per cent), ileocecal legion (25 
per cent), colon (10 per cent) and multiple locations (10 per cent) 
^Daiis and Po} liter ^®) These figures are somewhat variable (Kuhga 

18 DaMs, D L and Po\nter C j\I W Congenital Occlusions of the Tntes- 
’^ines vith Report of a Case of ilultiple Atresia of the Jejunum, Surg Gjnec 
Obst 34 35 (Jan ) 1922 

19 Kreuter E Die angeborenen Verschliessungen und Verengerungen des 
Darmkanals im Lichte der Entn icklungsgeschiclite, Deutsche Ztschr f Chir 
79 1 1905 

20 Kuhga, P Zur Genese der kongenitalen Dunndarmstenosen und Atre- 
sian Beitr z path Anat u z allg Path 33 481, 1903 

21 Sella U Ueher kongemtale Atresia des Darmes und der veibhchen 
Genitalen und ihr Verhaltnis zur fotalen Peritonitis, Beitr z path Anat u z 
allg Path 53 243, 1912 

22 Peiser A (footnote 1) 

23 Tandler, J Zur Entmcklungsgeschichte des menschhchen Duodenum in 
fruhen Embr\ onalstadien, Jlorphol Jahrb 29 187, 1902 

24 Forssner, H Die angeborenen Darm und Oesophagus Atresien, Anat 
Hefte 34 1 (Juh ) 1907 

25 Fiedler cited b} Theremin, E Ueber kongemtale Occlusionen des Dunn- 
darms, Deutsche Ztschr f Chir 8 34, 1877 

26 Theremin E (footnote 25) 

27 Flesch, H Beitrag zur Frage der fotalen Peritonitis, Jahrb f Kindeffi 
108 366 (Ma^) 1925 
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Braunr® Farr and Brunkow^^'’) They aie exclusive of rectal stric- 
tures, which are fiom one to fom times as numeious as all the other 
occlusions togethei 

An analysis of cases of intestinal obstiuctioii associated with per- 
foiation shows that the lattei geneially occuis just proximal to the 
obstiuction, except in stiictuies of the lectuni, in which the rupture is 
vaiiably situated fiom cecum to sigmoid The mechanism of perfoia- 
tion in these cases vanes The active peiistalsis above an obstruction 
pioduces thinning and peifoiation, wheieas volvulus compromises the 
blood supply with lesulting neciosis and perfoiation 

Cases of fetal peiitonitis have been desciibed with every type of 
intestinal occlusion Intussusception m the lower ileum was observed 
by Chian, Sella and Ciechaiiowski and Ghnski , volvulus of the 
small intestine by Nottei block and Stuizeneggei , ® simple atiesia and 
ruptuie by Kiokiewicz,^- Mai tens and lecently Westphal Obstiuc- 
tion by peiitoneal bands is fiequent Pfafif obseived a band which 
bound the hepatic flexure to the gallbladdei and caused a lupture of 
the distended ascending colon A complete seveiance of a loop of intes- 
tine by a constricting band with perfoiation of the proximal dilated 
segment was described by Mackeni odt These bands ai e no doubt 
of developmental origin, and aie lelated to ati opined prolongations of 
Meckel’s diveiticuluin, incompletely obliterated fetal mesenteiies, etc 
Valvelike occlusion of the lumen by mucosal folds with lupture pioxi- 
mally was found in the rectum by Browicz and in the ileum by 
Loebisch®- Angulations of the intestine aie responsible for still other 
cases as leported by Ciechaiiowski,®^ m whose case a shaiply angulated 
transverse colon ruptui ed proximal to the angulation Rudnew and 
Heyn mentioned cases of kinked loops of the ileum which led to 
perforation The oiigm of these bands and kmks is to be attiibuted 
to torsion and maldevelopment of the mesenteries Imperforate anus 
has led to innumerable cases of bowel rupture the site of which vaiied 
from the ileum (Poelman®®) to eveiy pait of the colon (cecum, 

28 Braun, cited by Koch Missbildungen von Verengerungen und Verschlusse, 
in Henke and Lubarsch (footnote 2, p 189) 

29 Farr, R E , and Brunkow, C W Congenital Abnormalities of the 
Intestine, Arch Surg 11 417 (Sept) 1925 

30 Chian, cited by Sella (footnote 21) 

31 Ciechanowski, S , and Ghnski, L K Zur Frage der kongenitalen Dunn- 
darmatresie, Virchows Arch f path Anat 196 168, 1909 

32 Cited by Rudnew (footnote 15) 

33 Martens, S Zur Kenntnis der Darmverschliessungen und Verenger- 
ungen, Deutsche Ztschr f Chir 57 1, 1900 

34 Westphal, U Kasuistischer Beitrag zur fotalen Peritonitis, Monatschr 
f Geburtsh u Gyiiak 66 245 (June 24) 1924 

35 Poelman, cited by Kuliga (footnote 20) 
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Dienst , ascending colon, Pi ett} , hepatic flextii e, Bednai and 
descending colon Lyss “') Genital and minai}' atiesias aie fiequently 
associated with lectal anomalies Without going an} fuithei into the 
complicated question of then origin, one may conclude that thepeiitonitis 
of such cases may be simpl} uiinai}, as in the case of abnoimal 
communication of the bladder and uteius, or combined uiinary and 
meconium in associated sigmoid luptuie oi fistula (Olshausen,®* 
Sella -1) 

Cases zuithoiif Obsti uctiou — I shall now considei those cases of 
meconium peritonitis nithout stenosis or atiesia of the intestines Ther 
form fully 50 pei cent of all the cases of meconium peritonitis An 
analysis of 23 cases show s that the pei forations occur in the colon 
about twice as fiequentl} as in the teiminal ileum The latter is the 
site of predilection in the small intestine w'heieas all paits of the colon 
are equally involved The causes of such pei forations aie manifold, 
and wall be taken up in succession 

Trauma w^as considei ed of the utmost impoitance b} Zillnei He 
leported 4 cases of death fioin peiitonitis from twelve to fifteen hours 
after deliver} In all these cases there w'as found a lecent meconium 
peiitomtis due to a peifoiation of the free bordei of the sigmoid through 
^vhlch the mucosa everted sleevehke about the opening Zillnei 
attiibuted the lupture to compression of the fiee sigmoid loop between 
' the lumbai vertebiae and the anterioi abdominal w'all dining labor 
No microscopic studies w^ere made, and a moie definite conclusion, 
therefore, cannot be diawm None of the numeious lecent cases hare 
been attributed to tiauma 

Meconium stasis as a cause of i uptime w^as first utilized by Paltauf 
Paltaiif described spontaneous perfoiations of the colon and sigmoid 
in five new-born infants These had all been spontaneous eas} deliveries 
Pei forations occuried as widely gaping teais of the seiosa and muscu- 
laiis Through these the submucosa and mucosa hei mated, and w^eie 
perfoiated in some places and remained intact in otheis Theie were 
piesent therefore all stages of peiforation, cleaily indicating that the 
process started from wnthout as a ruptuie of the outer twm layeis, wnth 

36 Dienst, A Ueber Atresia Am congenita, Virchow's A.rch f path Anat 
154 81, 1898 

37 Cited bv Dienst (footnote 36) 

38 Olshausen, R Zur Aetiologie der fotalen Peritonitis, Arch f Gi nak 
2 280, 1871 

39 Zillner, E Ruptura flexurae Sigmoides Neonati interpartuin, A'’irchows 
Arch f path Anat 96 307 1884 

40 Paltauf, A Die spontane Dickdarmruptur der Neugeboienen, Virchows 
Arch f path Anat 111 461, 1888 
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a subsequent heiniatioii of the iiinei two and then a perfoiation of the 
lattei Microscopic examination revealed no ulceiation of the mucosa 
Seiial studies showed the piimaiy change to be an aiteiial compression, 
venous dilatation and neciosis of the intisculaiis at the site of lupture 
with much leactive infiltiation and hemoirhage Paltauf asciibed these 
changes to meconium stasis The explanation of the stasis was not 
attempted Hughes desciibed a perfoiation of a stercoial ulcer in 
the tiansveise colon caused by a mass of meconium Similai cases of 
meconium obstruction in the teiminal ileum weie contiibuted by Bullowa 
and Brennan/- and Fanconi and in the descending colon by Rudnew 
A satisfactoiy explanation of these cases was not offeied Intestinal 
aplasia, faulty and deficient innervation of the bowel and hypersecie- 
tion 01 deficient secietion of the intestinal glands aie some of the many 
theories In only two cases weie adequate explanations forthcoming 
' Landsteinei in 1905, explained intestinal obstruction in a new- 
born infant on the basis of a putty-like column of meconium which 
was intimately adheient to the mucosa of the teiminal ileum The 
bowel above was hypeitiophied, and the colon was empty and con- 
ti acted The pancreas showed extensive interstitial fibiosis and cellulai 
infiltration He concluded fiom the studies of ZweifeM and Langen- 
dorff on fetal physiology that the absence of the pancieatic secietion 
in some way deprived the meconium of essential elements, piobably 
enzymes, in addition to uatei, and the meconium thus became fatty 
and putty-like Such a meconium was difficult to propulse and piled up 
in the ileocecal legion An almost identical case was lecently con- 
tributed by Kornbhth and Otani In then case, the pancreatic duct 
was stenosed and the putty-hke meconium had caused ulceration of the 
ileum and a i uptime of the ascending colon It is worthy of note that 
an identical mass of putty-hke adheient meconium caused obstruction 
in the terminal ileum in a case repoited by Fanconi The panel eas 
in his case was normal, but the liver showed evidence of obstruction 
of the bile ducts due to an aplasia of the large ducts Deprivation of 
bile can apparently produce a fatty meconium similai to that produced 
by deprivation of pancreatic secretion (similai to conditions in adults) 

41 Hughes, E E Acute Intestinal Obstruction Due to Inspissated Meco- 
nium, Bnt J Child Dis 19 32 (Jan -March) 1922 

42 Bullowa, J G, and Brennan, R E Intra-Uterme Intestinal Obstruction 
from Inspissated and Impacted Meconium, J A M A 73 1882 (Dec 20) 1919 

43 Fanconi, G Funf Falle von angeborenen Darmverschluss, Dunndarma- 
tresien, Duodenalstenose, Meconium Ileus, Virchows Arch f path Anat 229 
207, 1921 

44 Landstemer, K Darmverschluss durch emgedichtes Meconium Pancrea- 
titis, Centralbl f allg Path u path Anat 16 903 (Nov 30) 1905 

45 Kornbhth B A , and Otani, S Meconium Ileus with Congenital Stenosis 
of Alain Pancreatic Duct, Am J Path 5 249 (Alay) 1929 
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Fetal intestinal infections as a cause of intestinal perforations are 
obscure Tolmatschew described a meconium peiitonitis m a 3 days 
old child produced by the peiforation of a small gummatous ulcer 
Cases of late fetal and mtrapaitum appendicitis weie reported by Jack- 
son and Hill and Mason But a meconium peritonitis was not 
present 

Primary vasculai insufficienc}'- as a cause for bowel perforation 
was first advanced by Helbing and supported by Spies This con- 
ception has been stressed by a number of authors as a cause foi intes- 
tinal atresia (Wyssp^ Nobhngp- Jaboulayp- and Davis and Poynter^®) 
These vasculai changes are no doubt secondary to the atresia, and 
Spies offered proof in support of his conception Foi his own case, 
he could not decide whethei the condition was due to torsion of the 
intestine or fetal infection of maternal origin 

There is an important relation between congenital diverticula and 
meconium peritonitis Meckel’s diverticulum pla 3 S an important role 
in fetal obstructions and incarceiations This has been reviewed b} 
Halstead, Porter,®^ Koch and others jMeconium peritonitis due to 
a ruptuied iMeckel’s diverticulum Avas desciibed by Genersich and 
Orth Recently Hunter and Shukowski reported gangrenous 
Meckel’s diverticulum in new-boin infants The other congenital 

46 Tolmatschew, cited by Peiser (footnote 1) 

47 Jackson, W F A Case of Prenatal Apnendicitis, Am J M Sc 127 
710 1904 

48 Hill, W B , and iMason C C Prenatal Appendicitis Avith Rupture and 
Death, Am J Dis Child 29 86 (Jan ) 1925 

49 Helbing, T Ueber fotale Peritonitis nebst emem kasuistischen Beitrag, 
Inaug Dissertation, Freiburg, 1908 

50 Spies, Paul Ueber fotale Peritonitis, Inaug Dissertation, Heidelberg, 
1917 

51 W^ss, M O Ueber kongenitale Duodenal-Atresien Beitr z khn Chir 
26 631, 1900 

52 Cited by Sella (footnote 21) 

53 Halstead, A E Intestinal Obstruction from Meckel’s Diverticulum, Ann 
Surg 35 471 (Jan -June) 1902 

54 Porter, M F Abdominal Crises Caused by Meckel’s Diverticulum, J A 
M A 45 883 (Sept 23) 1905 

55 Koch, W Magen und Darm-Missbildungen III Erhaltenbleiben 
embrjonaler Anlagen, in Henke and Lubarsch (footnote 2, p 175) 

56 Genersich, A Bauchfellentzundung beim Neugeborenen infolge von Per- 
foration des Ileums, Virchows Arch f path Anat 126 485, 1891 

57 Orth, cited bv Genersich (footnote 56) 

58 Hunter, W C Perforated Gangrenous Meckel’s Diverticulum in a New 
Born Infant, Am J Dis Child 35 438 (March) 1928 

59 Shukow ski, cited b\ Blunter ( footnote 581 
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diverticula have been recently review by Evans, who reported their 
presence in all parts of the intestine There were, however, none which 
were associated with meconium peiitonitis 

Acquired diverticula aie of utmost importance m adult pathology 
Although denied by some (Haitwell and Cecil such diverticula are 
almost always of the false type , that is, they consist from the onset of 
hernial protiusions of the mucosa through the other layers of the intes- 
tinal wall As early as m 1869, Klebs emphasized their relation to 
the Intel luption of the muscularis produced by the entrance of the 
mesenteric vessels in the small intestine He believed that traction on 
the vessels produced these mucosal herniations Hansemann described 
400 diverticula into the mesentery of the small intestine of an old man 
and laid stress on the importance of pulsion Graser restudied the 
diverticula m the sigmoid and found the piesence of microscopic hernia- 
tions of the mucosa into the perivascular connective tissue sheaths 
These patients were particularly chosen because of concurient geneial 
venous or portal obstruction He attributed great importance to inter- 
mittent dilatation of the veins in the production of large muscle gaps 
through which herniations could readily take place This view was 
rejected by Sudsuki,®® who found sigmoid diverticula more frequent 
m cases without than with venous obstruction The general consensus 
(Telling and Gruner is that pulsion by constipation and gas is 
effective m producing these herniations, between the mesenteric leaves 
in the small intestine and between the taenia mesenterica and the two 
anterior free taenia in the colon (Drummond 

The age at which these sacculi occur is usually late But they have 
been reported to occur as early as at the age of 7 ( Aschhurst 

60 Evans, A Developmental Enterogenus Cysts and Diverticula, Brit J 
Surg 17 34 (July) 1929 

61 Hartwell, J A , and Cecil, R L Intestinal Diverticula , a Pathological 
and Clinical Study, Am J M Sc 140 174 (July-Dee ) 1910 

62 Klebs, cited by Hartwell and Cecil (footnote 61) 

63 Hansemann, V Ueber die Enstehung falscher Darmdivertikel, Virchows 
Arch f path Anat 144 400, 1896 

64 Graser, E Ueber multiple falsche Darmdivertikel m der flexura Sig- 
moidea, Munchen med Wchnschr 46 721 (May) 1899 

65 Sudsuki, K Ueber Divertikel am S Romanum, Arch f klin Chir 61 : 
708, 1900 

66 Telling, W H M , and Gruner, O C Acquired Diverticula, Diverti- 
culitis and Peri-Diverticuhtis of the Large Intestine, British J Surg 4 468 1916- 
1917 

67 Drummond, H Sacculi of the Large Intestine with Special Reference 
to Their Relations to the Blood Vessels of the Bowel Wall Brit T Sure- 4 407 
1916-1917 

68 Aschhurst, cited by Hartwell and Cecil (footnote 61) 
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Diverticula of this character are important from their freqiienc} of 
perforation Peritonitis is not a rate complication But that such 
diverticula or saccuh can occui m the fetus and by rupturing produce 
meconium peritonitis was first brought out by Rudnew/^ who described 
2 cases of meconium peritonitis His first case concerned a stillborn 
fetus of 6 months, showing a well calcified fetal peritonitis and a focal 
necrosis of the antimesenteiic portion of the ileum, 21 cm from the 
ileocecal valve and just aboAe a sharp end in the bowel The ileum 
above was dilated, the ileum below contracted As the cause of the 
neciosis he found two mucosal herniations into the mesenter} These 
had ruptured, and the escaped meconium had compressed the \essels 
The inci eased intra-intestmal pressure had produced the mesenteric 
heiniations His second case concerned a full term infant that died 
on the fourth day There ^\as free meconium in the peritoneal cavity 
issuing fiom a perforation in the middle of the transverse colon The 
splenic flexure, descending colon and sigmoid were distended and 
thinned by a large amount of meconium The transverse and ascending 
colon were lupeitiophic but contracted The site of perfoiation was 
seen microscopically as a ruptured mucosal herniation Further sec- 
tions showed muscular gaps produced by vessels entering into the bowel, 
which were as much as 10 mm in diameter The vessels were so 
dilated as to appear cavernous Rudnew,’® like Giaser,®^ demonstrated 
early stages of dnerticulum foimation as mucosal herniations into the 
perivascular spaces The actual herniation was produced through 
increased intracolonic pressure, as shown by the hypertiophy of the 
muscle of the transverse colon No actual obstruction was present, 
and Rudnew assumed faulty innervation of the descending colon 
He also concluded that the excessive development of the I’^essels had 
produced abnormall)’- large gaps m the musculans through which 
mucosal herniations readily took place He further demonstiated 
similar but smaller muscle gaps m his first case 

Rudnew’s cases paiallel the adult condition perfectl}, showing 
herniations at the mesenteric site in the small intestine and antero- 
laterall} m the large intestine Recent!)', Fischer reported an iden- 
tical case of ruptured diverticulum in the transverse colon and described 
similar muscle gaps in the colon Kornblith and Otani ■*“ found the 
gaps produced b) the entering vessels to be as wide as the whole muscle 
wall itself 

Antimesentenc herniations can also take place in the small intestine 
Froboese described three cases of meconium peiitonitis due to pin- 

69 Fischer, A E Case of Fetal Peritonitis Following Spontaneous Rupture 
of the Large Intestine Am J Dis Child 36 774 (Oct ) 1928 

70 Froboese C Ursache der fotalen Peritonitis (jMeconiumperitonitis), 
Virchovs '\rch f path Anat 269 595, 1928 
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point peiforations of the aiitimesentenc bolder of the lower ileum In 
one of these cases, he obser^ed wide muscle gaps and accepted Rud- 
new s conception It is to be noted, however, that increased pulsion 
IS the impoitant factor in the pioduction of these diveiticula, and in 
the cases of Fioboese'" no form of obstruction was present and no 
evidence foi increased intra-intestinal pressure which could jiroduce 
these herniations He admitted that he found nothing in his first two 
cases, and only muscle gaps (a noimal occurrence) in his third case. 
Histologic data on the conditions at the site of perforation are not 
given Finally von Sury m attempting to explain a case of meconium 
peritonitis lesulting from a luptured rectum, came to the conclusion 
that local aplasia was the only acceptable explanation, since, in his 
opinion meconium stasis alone did not suffice to cause rupture No 
histologic studies of the site of peiforation nere made 

Of the numeious causes foi intestinal perforation in the fetus and 
the nen-born infant leviewed in this article, not a single one seems 
adequate for mi case There ivas no form of obstruction and the 
muscularis above the perforation was not h}pertrophic The pelvic 
organs were normal There was also no stasis of meconium , 
the latter was not abnormal in amount, consistency or distribution The 
other organs were normal There was no indication of syphilis The 
Wassennann reaction of the blood was negative and the Levaditi stains- 
were negative 

The vessels suppl}ing the segment of perforated bowel weie patent 
and normal Neither jMeckel’s diverticulum nor the congenital diverti- 
cula described by Evans were present The possibilities of fetal 
enteritis and focal aplasia will be discussed latei 

As preMously mentioned, the essential observations at the sites of 
perforation were excessive development of lymphatic tissue, deeply 
penetrating mtranodular crypts of Lieberkuhn which rested on the 
muscularis, circumscribed disappearance of the longitudinal muscle 
layer with marked thinning of the circular layer, cystic dilatation of 
the glands of the leflected portions of the bowel and intra-lymphatic 
glandular proliferations in the segment of bowel immediately below 
the perforations 

I believe that the glands invading the lymphatic tissue and the 
excessive l}anphatic tissue aie of utmost importance in the explanation 
of the present case Lauche recently extensively reviewed these intia- 
nodular gland proliferations In addition to their occvnrence as a 

71 Von Surj, K Die spontane Darmruptur bei Neugeborenen, Vrlfischr f 
gericbtl Ved 2 91 1912 

72 Lauche A Die Heterotopien des Ortsgehongen Epithels im Bereich des 
Verdauungskanals, Virchows Arch f path Anat 252 39, 1924 



1182 


ARCHIVES OF PATHOLOGY 


sequel of ulcerative processes anywhere within the gostro-intestinal 
tract (Lohlein/® Konjetzny comparative and embryologic studies 
have established them as not infrequently of normal occurrence 
Lauche’’- traced the origin of these glandular pioliferations to the anti- 
mesenteric diveiticnla in 5 to 32 mm embiyos described by Lewis and 
Thyng From the available literature, he described their constant 
normal piesence in Echidna (Klaatsch '^®), their occasional occurience 
m a wide range of mammals, m full-teini fetuses and young childien 
(Meyer'") and in the appendix (Lubarsch"®) and colon (Orth’'®) 
of adults 

Lauche believes these mtralymphatic submucosal gland proliferations 
to be due to the breaking up of the muscularis mucosa by the lymphatic 
nodules But if one is to accept his view that these penetrating glands 
are derived from the diverticula described b}’’ Lewis and Th)’'ng’® as 
occurring in 5 to 32 mm embryos, their development precedes that of 
the lymphatic tissue by a long period, since the lattei develops in the 
embryo at 240 to 300 mm 

I therefore explain the excessive lymphatic tissue as a response to 
the abnormal persistence of these diverticula just as occurs when the 
invasion is secondary to an ulcerative process The observations in 
my own case justify this conception Both at the site of perforation 
and below it, the glands penetrate deeply and are surrounded by 
excessive amounts of lymphatic tissue The circumscribed disappear- 
ance of the longitudinal muscle fibers and the marked thinning of the 
circular layer are probably the result of pressure from the large accumu- 
lation of lymphatic tissue The changes at the second small perforation 
show clearly the disappearance of the muscle tissue and at the large 
perforation how excessively the lymphoid tissue may develop These 
areas of diminished strength then ruptured and permitted the exit of 
meconium The perforation probably occurred as the rupture of a 
deeply penetrating gland 

73 Lohlein, cited bj’’ Lauche (footnote 72) 

74 Konjetznj’', A I Ueber die Beziebungen der chronischen Gastritis mit 
ihren Folge-erscheinungen und des chronischen Magenulcus zur Entwicklung des 
Magenkrebses, Beitr z klin Chir 85 455, 1913 

75 Lewis, F T , and Thyng, F W The Regular Occurrence of Intestinal 
Diverticula in Embryos of Pig, Rabbit and Man, Am J Anat 7 505, 1907-1908 

76 Klaatsch, cited by Lauche (footnote 72) 

77 Me^ er, R , in discussion of Lubarsch, O Ueber hetertope Epithelwucher- 
ungen und Krebs, 'V’erhandl d deutsch path Gesellsch 10 216, 1906 

78 Lubarsch, cited by Lauche (footnote 72) 

79 Orth, J Ueber die Beziehungen der Lieberkuhn’schen Kr 3 'pten zu den 
Lymphknotchen des Darms unter normaleu und pathologischen Verhaltnissen, 
Verhandl d deutsch path Gesellsch 3 135, 1901 
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The cystic character of the glands in the portion of mucosa reflected 
about the perforation is probably secondary to the inflammatory pro- 
cesses m the peritoneum to which the glands were exposed and not to 
a primary enteritis, for which there is no proof To speak of local 
aplasia of the muscularis is too indefinite 

Although histologic studies of intestinal perforations are few, there 
are none on record in which observations similar to mine have been 
made Whether, therefore, the latter are unique or whether further 
study will reveal them as of more common occurience remains to be 
seen 

SUMMARY 

A case of meconium peiitomtis due to a perforation in the lower 
ileum IS reported At the site of perforation were excessive develop- 
ment of lymphatic tissue, deeply penetrating crypts of Lieberkuhn 
which rested directly on the muscularis and a local sharply circum- 
scribed absence of the longitudinal muscular layer, marked thinning 
of the circular muscular layer and cystic dilatation of the glands of the 
mucosa reflected about the perforation Below the perforation was a 
large amount of lymphatic tissue with deeply penetrating ciypts of 
Lieberkuhn, which here also rested directly on the muscularis 

The sequel of events is conceived to be primarily a persistence of 
fetal antimesenteric diverticula In response to these, excessive 
lymphatic tissue developed, which caused pressure atrophy of the 
muscularis Peristalsis ruptured this local area of diminished resis- 
tance The cystic character of the glands is attributed to the inflamma- 
tory processes in the peritoneum 

The literature is reviewed with reference to the etiology of meconium 
peritonitis 



A COMPARISON OF CERTAIN INTRANUCLEAR INCLU- 
SIONS FOUND IN THE LIVERS OF DOGS WITHOUT 
HISTORY OF INFECTION WITH INTRANUCLEAR 
INCLUSIONS CHARACTERISTIC OF THE 
ACTION OF FILTRABLE VIRUSES* 

E V COW DRY 

yWD 

GORDON H SCOTT 

ST LOLIS 

In connection with the study of intranuclear inclusions produced in 
the hepatic cells of man and monkeys by the virus of )ello\v fever 
(Cowdi)’’ and Kitchen ^), mam other hepatic lesions weie examined for 
pui poses of control Among these ueie many piepaiations, and blocks 
of tissue which we sectioned and stained foi ourselves, fiom the livers 
of dogs kind!} given to us b}^ Dr Otto Schwarz and Dr W J 
Dieckmann The dogs had been employed in expeiiments designed to 
produce lesions like those characteiistic of human cases of eclampsia 
(Dieckmann-) What inteiested us particularly was the discovery in 
some of them of what seemed to be t}pical intranuclear inclusions 
Indeed, the bodies were so like those formed in virus diseases as to laise 
the question of whether a viius was not actually at work in the tissues 

A detailed stud}'^ of these inclusions promised to yield inteiesting 
results , for, if it should be shown that the inclusions were in fact a 
manifestation of virus action, the possibility that they were caused by a 
virus not hitherto recognized Avould liaA^e to be tested Thus far, 
Auruses affecting b} preference endodermal cells, paiticularly the cells 
of the liver are raie We knoAv of only one, namely, that of yelloAV 
fever The discoveiy of anothei in a common laboratory animal would 
affoid A^aluable oppoitunities for experimentation Conversely, if it 
should be ascertained that the inclusions merely result fiom the experi- 
mental conditions imposed on the liver, the condition Avould be still 
moie interesting It Avould constitute the only knoAvn case of such 

* Submitted for publication, Nov 22, 1929 

* From the Anatom’cal Laboratory of Washington Universit}" School of 
jMedicine 

1 CoAvdry, E V , and Kitchen, S F Intranuclear Inclusions m Yellow 
FeAer, Science 69 252, 1929 

2 Dieckmann W J The Hepatic Lesion in Eclampsia, Am J Obst 
Ginec 17 454, 1929 Further Observations on the Hepatic Lesion m Eclampsia, 
Am J Obst &. Gjnec 18 757, 1929 
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intranuclear inclusions being found in the absence of viius and would 
act as a collective against the pievalent conception, which at piesent 
has everything in its favoi, that inclusions of this general type point 
lathei cleaily to the action of a viius 

Obviously, the hist step was to deteimine just how close the 
lesemblance actually is between these as yet unknown inclusions- in 
dogs and otheis which have dehnitely been pioved to be caused by 
hltrable and as yet ultravisible agents in othei tissues Our lesults in 
this direction aie piesented in this papei and the likelihood of the 
presence of a hitheito uniecognized hltiable viius is discussed 

incidence: or hie inclusions 

The livers of sixt} -eight dogs weie available foi examination The 
general couise of treatment in all of them was to give “a full meal of 
law meat dail}'^ followed b}'’ the injection of tissue hbimogen or lung 
extiact m the general cii dilation 1 hour later, the dosage vaiied fiom 
0 5 to 3 cc of tissue hbimogen oi lung extiact Fiequently, aftei the 
injection into the geneial cii dilation, the animal would ciy out, urinate, 
have evacuations from the bowels and develop convulsions The animals 
were sacnhced at varying peiiods of fiom two to seven days, they were 
always sacnhced when the symptoms produced by the injections were 
marked, so as not to have the animal die during the night” (Dieck- 
mann 

Caieful study revealed typical mtianucleai inclusions in only two, 
which means that then incidence is lowei than was at hrst supposed 
The histoiy of these dogs is as follows 

Dog 67, male, weighing 6,250 Gm , was fed raw meat on March 26, 1929 
One hour later, the animal was given 1 cc of a saline extract of ground up calf 
lung by intracardiac injection The dog voided, showed some signs of shock and 
died three hours later 

Dog 36, female, weighing 6,810 Gm , was fed regularly on a diet of raw meat 
and given daily injections of fibrinogen for nine da}s beginning with 1 5 cc and 
gradually increasing to 3 cc The dog died two hours after the ninth dose 

Theie IS no reason to suppose that they were tieated diffeiently from 
the others, except, perhaps, in respect to details which would not seem 
to be the controlling factors and which were so insignificant as to 
escape mention in the protocols To check this possibility, we tried to 
secure other livers laden with intianuclear inclusions by duplicating the 
experimental procedures In this and all our othei expeiiments, ethei 
was used as an anesthetic Five futile attempts left us with the 
impression that the intranuclear inclusions might not result from the 
experiments at all We then made a comprehensive study of the lesions 


3 Dieckmann (footnote 2, second reference) 
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in the liveis containing the intianuclear inclusions to determine in just 
which lespects they corresponded and differed from the large majority 
of the series 

The mtranucleai inclusions Avere present m approximately 80 per 
cent of hepatic parenchymal cells and 20 per cent of endothelial cells 
m dog 67 In the other dog, the corresponding percentages were about 
20 and 5 In both dogs, then presence was definitely associated with 
hemoirhage and neciosis m the central and middle thirds of the hepatic 
lobules and with an inciease m the number of phagocytic cells, especially 
pol} morphonuclears and macrophages Theie was also rather marked 
swelling of the endothelium of the sinusoids The livers of several other 
dogs, which were modified in much the same waj . contained no intranu- 
clear inclusions Since, for this reason, the h} pothesis seemed strength- 
ened that the special expeiiments of Dieckmann might not be the detei- 
mmmg influences m the production of the inclusions, the livers of still 
othei dogs were examined to see Avhether the inclusions could be found 
111 dogs which had not been made the subject of such experiments 
These control hveis were from several sources foui from dogs 
treated vith carbon tetrachloride b} Dr Paul D Lamson, four from 
dogs into which we had injected, intrahepatically, active herpetic virus 
in order to deteimme A\hethei the inclusions under investigation looked 
like those chaiacteristic of herpes, as will be mentioned later, eight 
from dogs into which had been injected, intrahepatically, ground up 
liver substance m senes, as will be described subsequently, and three 
from dogs emplojed m various expeiiments by Dr I Y Olch, Avhich 
were also quite diffeient fiom those of Dieckmann 

In none of these nineteen Infers were any of the inclusions seen, 
but these negative observations Avere not sufficient!}'- numeious to settle 
positiA’^ely the question of Avhether the incidence of the inclusions Avas 
related to Dieckmann’s experiments No inclusions resembling them 
AA’^ere obserA^ed in the liA’^eis of fifty monkeis experimentalh'' infected 
Avith the virus of jelloAA'- fei'-er or in the Infers from fifty patients Avho 
had died from the disease 

Whether similar intranuclear inclusions occur m tissues other than 
the liA^er AA'^e cannot at present state, because only the liA^er AAuth noAV and 
then a section of kidney and spleen AA^as aAailable from each dog for 
examination 

PROPERTIES OF THE INCLUSIONS 

The inclusions presented the features usually exhibited by mtra- 
nucleai inclusions m virus diseases The livers from the tAvo dogs 
AAUth inclusions had been fixed in Kaiserling’s fluid, Avhich would not 
be likely to alter their subsequent tinctorial properties, but Avhich was 
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not favoiable foi microchemical anatyses Like other intianuclear 
inclusions they were acidophilic, staining hy preference with “acid’' 
dyes, such as eosin, erythrosin and phloxin, so that they appeared red 
or pink in contrast with the hlue-coloied hasopliihc chromatin after 
staining with eosin-meth} lene blue, hematoxjhn and eosin, Giemsa stain 
and other similar combinations 

Topogiaphicall}’, the mtianucleai inclusions occupied the centers of 
the affected nuclei as may he seen by lefeience to figuie 1 In field 1, 
an mclusion-laden nucleus m an hepatic cell is visible a little to the 
right of the center The inclusion is dark and looks homogeneous 
It IS separated from the nucleai membrane by a charactei istic aiea of 
rarefied nucleoplasm which is not stained It can be seen, also, that 
the chromatin is iriegulail}’’ marginated on the nuclear membrane being 
rather more dense abo^ e and to the left 

In the center of field 2, an endothelial nucleus is represented, like- 
wise cair 3 ing an inclusion, the morphology of which is molded after 
that of the limiting nucleai membrane The surrounding clear area 
and the ii regular margination of chiomatin are Avell shown 

The low'er view (3) shows three nuclei wnth typical inclusions all 
in hepatic cells The one to the left contains an almost spherical 
inclusion, the outlines of wdiich are clearcut The inclusion is 
excentiically placed A little above and to the left of it, the nuclear 
membrane appears to be thickened, a change which is caused by the 
disintegrating nucleolus being closely applied to it The other two 
nuclei are contained within a single hepatic cell and aie to the right of 
the center of the figuie The outlines of the cell membrane can be 
roughly determined One of these nuclei presents tw^o inclusions, which 
IS unusual It wall be observed, however, that the actual amount of 
inclusion material is approximately the same in the turn nuclei The 
outlines of the inclusions are not so sharp as in the case of those already 
mentioned Delicate and tapering strands of substance seem to pass 
out from them across the clear area tow'ard the nuclear membranes 

Inclusions in many stages of formation were always visible even m a 
single slide, though those which have been described predominated 
With care, the seriation in changes could be made so complete that we 
can speak with confidence of a process taking place On the one hand, 
there were presumably the early stages which seemed to be most 
numerous m the peripheral parts of the lobules These were 
characterized by the accumulation in the central parts of the nuclei of 
minute acidophilic particles which became more and more tightly 
packed together until they fused into a single mass, at the same time, 
the nucleolus was displaced to one side, and the giound substance of 




Fig 1 — (1) A little to the right of the center, a nucleus of an hepatic cell is 
seen containing a well marked, centrally placed inclusion, which is separated from 
the nuclear membrane a halo of relatively unstained nucleoplasm , X 1,200 

(2) Almost in the middle of the photograph is an endothelial nucleus con- 
taining an inclusion the form of which corresponds rather closely to the shape 
of the nucleus itself Basophilic chromatin is marginated irregularlj on the 
nuclear membrane, Xl,200 

(3) Several nuclei containing inclusions are shown In the nucleus to the 
left the inclusion is almost spherical and is e'.centrically placed, being in contact 
on one side with the nuclear membrane Slightly lower and to the right are two 
nuclei in contact One of these has a double inclusion and the other a single one 
The outlines of the inclusions are more irregular v ith faint strandlike extensions 
of material toi\ard the nuclear membrane, X 1,200 



cow DR} -SCOTT— L\ TRAX ICLLAR L\ CLUSIOX S 


1189 


the nucleus became cleared of basophilic chromatin, ^^hlch was con- 
densed with the remains of the nucleolus, on the surface of the nuclear 
membrane 

On the othei hand there were more advanced stages m the 
process, which by contrast were chiefly found m the central areas of 
the lobules have noted the fact that accompam mg the inclusions 

there was a marked central necrosis As the change in the nuclei 
proceeded beyond the stages represented m our photomicrographs, the 
inclusions enlarged further and the nuclei shrank slightly, so that a 
point was reached when the inclusions occupied almost the entire intra- 
nuclear space Apparently, while this was happening the basophilic 
chromatin, absorbed on the nuclear membrane became still more 
irregular in disposition, being heaped up in some parts and wholly 
absent in others 

Finalh the nuclear membrane disappeared, often b\ h^sis, but 
occasional!} b} rhexis and the acidophilic material making up the 
inclusion could be distinguished with difficulty in the necrotic cyto- 
plasm, which had also undergone an acidophilic change In the parts 
of the lobules m wdnch necrosis was most marked there w^ere many 
macrophages and polymoiphonuclears, wdnch probabh helped to remove 
the debris 

It IS to be noted that these inclusions were different and distinct 
from certain intranuclear cr\stals described by Sz}monow'icz and 
Macallum ^ and illustrated by a figure from a “Preparation of Browucz, ’ 
which they thought to consist of methemoglobin We found these cr}s- 
tals, often abundant!} in 22 per cent of the dog luers examined , that is 
to sa} both in Dieckmann’s series and in our other animals The} w^ere 
hexahedra or pentahedra and from two to three tunes as long as they 
were broad The maximum length measuied was 25 microns the 
average being about 10 microns Like the inclusions, they stained wnth 
eosin and other “acid ’ dyes and wdien not colored artificially w^ere 
unpigmented They w^ere often surrounded by halos of clear nucleo- 
plasm, and as they W'ere formed, the basophilic chromatin, wuth the 
nucleolus, w^as displaced toward the nuclear membrane, but w^as not 
adsorbed irregularly on its surface When they w^ere cut through their 
long axis, the morphology of the inclusions and the stretching out of the 
nucleus w'ere distinctive It w’^as only when cut in cross-section that, 
at first sight, the} sometimes suggested inclusions caused by a filtrable 
virus But in such cases careful examination ahvays revealed plane 
surfaces and angles and the nuclei did not become necrotic 

4 Szimonowicz, L, and Macallum, J B Textbook of Histologj, Phila- 
delphia and New York, Lea Brothers & Companj, 1902 
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COMPARISON OF THE INCLUSIONS WITH THOSE CAUSED 
BY riLTRABLE VIRUSES 

Since much work on virus diseases has been done in our laboratory, 
material was at hand sufficient for a direct compaiison of the inclusions 
with those typical of yellow fever, herpes, chickenpox, Boina disease, 
submaxillary disease and virus III disease As far as we could tell, there 
was no clearcut microchemical diffeience m the materials involved, so 
that our observations were chiefly moiphologic and topographic 

There was no possibility of confusing the inclusions with those m the 
liver dial acteristic of yellow fever, with which we were pnmanly con- 
cerned They were of a much denser consistency and they were not 
made up of discrete colony-hke masses of pai tides separated from each 
other by stretches of clear nucleoplasm Furtheimoie, as they developed 
the nucleoli were soon destroyed, wheieas m yellow fever the nucleoli 
persist In a paper Ity Cowdry and Kitchen,® there is a series of 
photomicrographs of inclusions typical of yellow fevei taken at a higher 
magnification than those which illustrate this papei A compaiison of 
the two will show how definite are the differences mentioned 

In the case of herpes, we first took some H F herpetic virus in a 
rabbit’s brain which had been preserved in glyceiin and passed it intra- 
cerebrally in the usual way into a second rabbit This animal soon 
exhibited the classic symptoms of herpetic encephalitis, and from it we 
secured fresh virus, which we injected intrahepatically into two dogs 
Aftei foit) -eight hours had elapsed, the dogs weie chloroformed and 
fragments of livers fiom the sites of injection were prepared histo- 
logically, but no herpetic intranuclear inclusions were found The 
experiment was repeated, fresh virus being again prepared from the 
glycerinated virus This time it was injected intrahepatically into three 
dogs, and the tissues were removed for examination fiom two of them 
aftei seventy-two hours and from the third after eighty-four hours, 
but again no inclusions weie seen 

We were consequently obliged to use as controls for the comparison, 
not the livers of dogs, but the livers of two rabbits and of one monkey 
{Cebus hypoleuciis), into which in the study of intianuclear inclusions 
m yellow fever, the same herpetic virus had been successfully injected 
We obseived that the unknown inclusions in our dogs differed from 
these heipetic inclusions in structure They were much denser, and 
we did not find a stage corresponding to the almost complete filling up 
of the nucleus with acidophilic particles of rather variable size seen in 
herpetic infections The associated nuclear changes, howcA'^er, had this 
in common that in both the nucleoli Avere early destroyed, and there Avas 

5 CoAvdry, E V, and Kitchen, S F Intranuclear Inclusions in Yellow 
Fei'er, Am J H 3 "g, to be published 
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a margination of basophilic chromatin But this margmation of 
chromatin was moie marked in heipes For other details, reference 
should be made to the photomicrographs of herpetic inclusions published 
by Goodpasture and Teague ° and b} Goodpasture ‘ 

The comparison with the inclusions in chickeiipox is not so valuable 
for the reason that the affected cells were so different, liver cells as 
compared with cells of the skin The inclusions differed in much the 
same way as the}’- did from those in herpes, but it does not follow that 
if the condition which we are investigating is due to a filtrable viius, 
and further that if this virus can be induced to act on the skin, that 
the inclusions pioduced will exhibit the same points of resemblance 
and of difference, for the character of the inclusions in virus diseases 
IS governed not only by the kind of Mrus, but also by the type of cell 
responding to it 

The inclusions were compared with those chaiacteristic of Boina 
disease only as the lattei were seen in the nuclei of nerve cells The 
necessary material was kindl} gnen to us by Dr I A Galloway of 
the National Institute for Medical Research, London, England Like the 
inclusions in Borna disease, the unknown inclusions in our dogs were 
rounded acidophilic bodies surrounded by a zone of raiefied nucleo- 
plasm, but here the lesemblance ended, for destiuction of nucleoli 
and complete margmation of basophilic chromatin were not to be 
observed in Borna disease (Nicolau, Dimancesco-Nicolau and Gallo- 
way ®) 

The inclusions m dogs were much smaller than those produced by the 
submaxillary virus in the duct cells of the submaxillar}^ gland, and rather 
larger than the inclusions which resulted when the same submaxillaiy 
virus was injected into the brain In the foimer situation, the sub- 
maxillary inclusions were less dense, but in the latter they seemed to be 
of about the same density as the inclusions which we aie studying m 
dogs Photomicrographs of the submaxillary inclusions taken with the 
same optical combination yielding a magnification of 2,000 diameters 
will be available for compaiison m a paper by Peaison ® 

6 Goodpasture, E W , and Teague, O Experimental Production of Herpetic 
Lesions in Organs and Tissues of the Rabbit, J M Research 44 121 (plate 44, 
figs 3-7) 1923 

7 Goodpasture, E W The Axis-Cylinders of Peripheral Nerves as Portals 
of Entry to the Central System for the Virus of Herpes Simplex m Experi- 
mentally Infected Rabbits, Am J Path 1 11 (plate 3, figs 1-3) 1925 

8 Nicolau, S , Dimancesco-Nicolau, O , and Galloway, I A Etude sur les 
septenevrites a ultra virus neurotropes, Ann de ITnst Pasteur 43 1 (plate 1 
fig 1) 1929 

9 Pearson, E F Cytoplasmic Inclusions Produced by the Submaxillary 
Virus, to be published (figs 1 to 3) 
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Fig 2 — The three fields on the left are photomicrographs of intranuclear 
inclusions in the Iner cells of dogs (nos 36 and 67), X 1,200, those on the 
right are also photomicrographs but of inclusions caused by virus III m the tes- 
ticles of rabbits taken at a higher magnification of 1,600 diameters The similarity'- 
between the inclusions in dogs and those in tlie Mrus III infection is eMdent 
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But when we came to the inclusions pioduced by virus III in the 
testicle, the correspondence was remarkably close Figure 2 has been 
prepared in order that it may be accurately gaged The fields are 
arranged in two columns To the left are three photomicrographs (4, 
6 and 8) of the questionable inclusions in the livers of dogs , while to 
the right are three other photomici ographs (5, 7 and 9) of the 
inclusions produced by virus III in the testicles of rabbits, which were 
unfortunately taken at a higher magnification, which as the figures are 
reproduced amounts to 1,600 diameters instead of 1,200 In this way, 
provision is made for three comparisons 

In the first pair, an inclusion is repieseiited in the nucleus of a 
hepatic cell of a dog (4) and anothei m a cell inhabiting the interstitial 
tissue between the seminiferous tubules of the rabbit’s testicle (5) 
It will be noted that the inclusions are of about the same size and 
approximately of the same density, though the virus III inclusion is 
a little darker in the photomicrograph The clear area between the 
centrally placed inclusion and the nuclear membrane is less marked in the 
liver cell than in the other There is a margination of chromatin on 
the nuclear membrane in both, but it is more extensive in the case of 
the nucleus injured by virus III 

The second pair of fields (i e 6 and 7) illustrates also a close 
degree of correspondence Both represent intranuclear inclusions in 
endothelial cells Here, again, the inclusion caused by virus III (7) 
appears to be rather more dense, but this, we think, is not significant 
It may be due to differences in exposure and m printing in making the 
photomicrographs, for corresponding differences were not observed m 
the actual study of the specimens The clear area between the inclusion 
and the nuclear membrane is relatively more extensive in the case of 
the unknown inclusion (6), and the margination of chromatin is less 
noticeable 

In the third and last pair of fields, namely, 8 and 9, sevei al affected 
nuclei are represented, three in hepatic cells of the dog’s liver and two 
in the rabbit’s testicle The smaller of these twm is an endothelial 
nucleus and the larger is the nucleus of an interstitial cell The similarity 
of the inclusions is obvious and does not require detailed mention 

If it were not for the fact that liver cells are involved m one instance 
and the cells of the testicle in the othei, we believe that it would be 
impossible to distinguish between the inclusions It may be added that 
the nuclear changes shown in a photomicrograph of Rivers and Tillett 
are likewise indistinguishable from those seen in our two dog livers 

10 Rivers, T M , and Tillett, W S Further Observations on the Phenomena 
Encountered in Attempting to Transmit Varicella to Rabbits, J Exper Med 
^ 777 (fig 2) 1924, The Lesions in Rabbits Experimentally Infected by a 
irus Encountered in the Attempted Transmission of Varicella, ibid 40 281, 1924 
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Having in mind the methods by which Rivers and Tillett con- 
centrated and established virus III m the testicles of rabbits, we made 
corresponding experiments with dogs They stated that it was only 
after four consecutive passages of ground up testicle substance that 
distinctive lesions were produced containing the intranuclear inclusions, 
and, further, that an interval of from three to six days was allowed to 
elapse after each intratesticular inoculation before the inoculated testicles 
weie removed and ground up in saline solution for the inoculation next 
in series 

Accordmgl}’, with aseptic precautions we removed a fragment of 
liver from an apparently normal dog and made from it a 10 per cent 
emulsion in ph3'^siologic solution of sodium chloride A small opening 
was made in the abdominal wall of a second dog which was under ether 
anesthesia, and 10 cc of the emulsion was injected by a hypodermic 
springe into the liver substance at a depth of about 1 cm from the surface 
in selected areas which could be accurately located again latei, both to the 
right and to the left of the anterior median fissure After four days had 
elapsed, during which the dog showed no untoward symptoms, tissue 
was removed fiom the sites of injection Some of it was preserved for 
histologic examination, and the remainder was emulsified and passed 
to a third dog in the same manner This third dog remained apparently 
normal After four days, passage was made from the third to a fourth 
dog, which died twenty-four hours later from severe pentomtis and 
septicemia The emulsion made from tissue from the areas of 
injection in this animal was consequently filtered through a Berkefeld 
N candle, and the filtiate was injected intrahepatically into a fifth dog 
This fifth dog exhibited no resulting clinical symptoms and was chloro- 
formed likewise on the fourth day Unfiltered emulsion was then passed 
to a sixth dog, which also remained apparent!}’' normal After the same 
period of foui days, the hepatic emulsion made from its liver was 
injected intrahepatically into a seventh and an eighth dog, and a 
Berkefeld filtrate of the same emulsion was made and injected into 
the right testicles of two rabbits The seventh dog was chloroformed 
after two days and the eighth dog after six days Neither showed 
an}^ intranuclear inclusions Both rabbits were killed forty-eight hours 
after inoculation, and in their testicles also we failed to find any intra- 
nuclear inclusions Inclusions were also absent in all of the intervening 
transfer animals This means that our efforts by repeated passage to 
establish the virus, if anj’-, lesponsible for the deielopment of the inclu- 
sions were unsuccessful 

There is no known filtrable virus disease m dogs of which these 
inclusions, so closely resembling those of virus III, are likely to be the 
expression The inclusions which have been described by many investi- 
gators in canine distemper are cjdoplasmic and are generally restricted 
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to the cells of the cential nervous system, though some have been 
reported by Babes and Starcovici in the bronchial and alveolar epi- 
thelial cells as well Orel and Silberstein presented evidence that in 
a certain number of dogs a filtrable virus exists in the nasal passages, 
which on corneal, subdural and endolumbar inoculation causes death 
in both dogs and rabbits, but they said nothing of the occurrence of 
intranuclear inclusions We have not as yet made a search for this virus. 


COMMENT 


It is improbable that the inclusions which we have described m 
the livers of these two dogs were merely the result of the histologic 
technic employed, because the same technic was used m the case of 
many other dogs without bringing them to light, and because repeated 
attempts by numerous workers to produce inclusions experimentally 
have failed It is also unlikely that they resulted from the experiments 
performed by Dieckmann, for they have made their appearance in only 
two of the sixty-eight dogs examined, and also because we repeated 
the treatment accorded to these two dogs just as accurately as we could 
m the case of five others without producing any inclusions Our senes 
of dogs, which were not included m Dieckmann’s expeiiments, is by 
comparison a small one, amounting to only sixteen, but m these no 
inclusions were seen It is possible that if this series were extended 
to an equal number of animals, others showing intranuclear inclusions 
would be discovered 

The tendency now is to regard the presence of such inclusions as 
indicative of the action of a filtrable virus Cole and Kuttner,^® for 
instance, espoused this interpretation definitely After many attempts 
to produce intranuclear inclusions by other means than the injection 
of filtrable viruses had proved unsuccessful, they summed up by saying * 
‘Tt IS true that Luger and Lauda have mentioned the occurrence of 
Similar structures in a case of salvarsan dermatitis Even though these 
lesions should be present in isolated instances of this kind, it would 
be necessary to demonstrate the absence of a filterable virus in the given 
instance before the present conception of the direct relationship between 
these nuclear changes and filterable viruses would become untenable ” 
In other words, these investigators believed that when typical intra- 


11 Babes, V , and Starcovici, C Sur les corpuscles particulieres trouves dans 
la tnaladie des jeunes chiens, Compt rend Soc de biol 73 229, 1912 

12 Orel, H , and Silberstein, F Experimentelle Encephalitisstudien IV 
eber das Vorkommen von Encephalitisvirus im Nasenrachenraum gesunder 

Hunde, Ztschr f d ges exper Med 280, 1925 

13 Cole, R , and Kuttner, AG A Filterable Virus Present m the Sub- 
maxillary Glands of Guinea-Pigs, J Exper Med 44 855, 1926 
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nuclear inclusions are found, the presence of a filtrable viius is to be 
assumed, unless its absence can be proved experimental!}' 

While we hesitate to subscribe without reseivation to the point of 
A lew expressed by Cole and Kuttner, we do feel that our observation 
of intranuclear inclusions in these two dogs is on a par with the occa- 
sional discovery of intranuclear inclusions in a small percentage of 
human beings, particularly m infants, in the absence of distinctive clinical 
SAinptoms (Goodpasture and Talbot,^^ Wilson and DuBois,^® Von 
Glahn and Pappenheimer and others) Theie is this difterence, how- 
e\ei, that the possibilit} of experimentation m dogs holds out gi eater 
hope for an understanding of the problem than the stud} of human 
tissues, which must ah\a3s be largel} oppoi turn Stic 

CONCLUSIOX 

Intranuclear inclusions were found abundantl) m the hepatic cells 
and endothelial cells of two dogs m association with centrally placed 
necrotic changes in the lobules The further observation that these 
intranuclear inclusions are indistinguishable from the inclusions which 
are produced m the testicles of rabbits b} the action of virus III indi- 
cates the possibility that a hitherto uniecognized filtrable Aims may 
•occur m a small percentage of these common laboiatorj animals 

14 Goodpasture, E W , and Talbot, F B Concerning the Nature of 
■“Protozoan-Like” Cells in Certain Lesions of Infancv, Am J Dis Child 21 415 
(Ma^) 1921 

15 Wilson, J R , and DuBois, R O Report of a Fatal Case of Kerato- 
malacia in an Infant, with Postmortem Examination, Am J Dis Child 26 431 
(Nov) 1923 

16 Von Glahn, W C , and Pappenheimer A. M Intranuclear Inclusions in 
Visceral Disease, Am J Path 1 445, 1925 



THE EFFECT OF INTRAVENOUS INJECTION OF 
DEXTROSE ON THE KUPFFER CELLS 
OF THE LIVERS 

HARRY KOSTER, MD 
M A GOLDZIEHER, MD 

AND 

W S COLLENS, A[D 

DRQOKL\ N 

In the couise of oui studies on the value of injections of dextrose 
in the postoperative state, histologic examination of the liver was per- 
formed as a loutine proceduie In a series of twenty-seven cases m 
which upper abdominal opeiations were done, the patients weie subjected 
to excisions of two wedge-shaped pieces of liver One section was 
removed immediately before and another half an houi aftei the intia- 
venous administration of 250 cc of 20 per cent dextiose solution 
Some of these patients leceived an injection of either 5 cc of a solution 
of trypan blue or 5 cc of Higgins’ india ink into the left gastro-epiploic 
vein These injections of dye were given for the purpose of vital stain- 
ing the leticulo-endothelial cells of the liver m order moie easily to 
visualize any possible change in them 

The 01 del of the steps m oui expeiiment can be summaiized as 
follows Under spinal anesthesia an upper right rectus incision was 
made The dye for vital staining was then injected The fiist excision 
of livei tissue followed Immediately afterward dextrose was injected 
intravenously into a vein of the antecubital fossa The operation was 
then peifoimed, and half an hour after the injection of dextrose a second 
piece of liver was removed The control experiment consisted of the 
substitution of 250 cc of physiologic solution of sodium chloride for 
dextrose The sections of liver were fixed in formaldehyde, and frozen 
as well as paraffin sections wei e made The sections were studied partly 
unstained and partly after application of the usual staining methods 

HISTOLOGIC DCSCRIPTION 

In normal human liver, if pioper staining is employed, the nuclei 
of the Kupffer cells stand out fairly well because of their intense 
absorption of hematoxylin It is true that in some of these cells the 
nuclei are laiger and are only fairly stained The majority, howevei, 
appear as elongated and more or less spindle-shaped or rod-shaped 

Submitted for publication, Jan 10, 1930 
* From the Departments of Surgery and Pathology, Crown Heights Hospital 
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nuclei peifectl} i^arallel to the capillaiy wall After the injection of 
dextiose most of the nuclei change then appeal ance and become larger 
and o\al and show a much less dense distribution of then chiomatin 
In consequence of these changes, the staining with hematoxylin is much 
lighter These nucleai changes aie accompanied by swelling of the 
cytoplasm, which seems to detach itself more fiom the capillary wall 
It also seems that the cytoplasm of these cells, aftei the injection of 
dextrose, stains more mtenseh and assumes a somewhat bluish shade 
This would indicate a ceitam basophilia of the cytoplasm, or a change 
in the />H to^\ald the acid side 


1 


V 


1 
] 

* • # 

. A 

Fig 1 — Section of the Iner before the injection of dextrose Note the dark 
rod-shaped nuclei of the Kupffer cells > 

The changes desciibed, although definite, aie so minute that they 
might be otei looked by the less attentn'e obsener If, however, vital 
staining is emploted previous to the injection of dexti ose, the changes are 
much more consj5icuous ^^hnle the faintly stained C 3 doplasm of the 
Kupfler cells is not eas}"^ to observe, the piesence of trrpan blue and 
particularly of india ink demonstrates strikingly the swelling of the 
cell bodies These largei cells how'ever, seem to ingest moie of the dje- 
stuff than the}' would take m before the administiation of dextiose 
In other ivords, it seems that the) aie moie effective phagocytes after 
than before the injection of dextiose 

The histologic obseiiations can be summarized as follows The 
injection ot dextiose elicits morphologic changes m the Kupffer cells 
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which consist of swelling of the cell body and micleus, changes also 
occur in the chiomatni distribution and in the staining properties of 
the cytoplasm These changes are observed readily in the Kupfifer cells 
without the vital staining They weie much moie conspicuous when 
vital staining was employed, particularly in the cases m which india 
ink was used But it also seems that the phagocytosis of the Kupfifer 
cells for the dye is enhanced by the stimulation which the cell has 
apparently received b} expeiimental procedure 

Swelling of a cell and its nucleus with concomitant changes in the 
chromatin distribution of the latter is looked on as an expression of 










$ 




/ 







Big 2 — Section of the liver from the same patient after the injection of 
dextrose Note the larger, paler nuclei and the swollen cytoplasm of the Kupffer 
cells at A 


increased function of that particular cell The changes described in the 
Kiipfter cells justify the opinion that they have been stimulated to 
increased activity The stimulating factor is undoubtedly the dextrose 
solution Tins has been ascertained by the control which includes cases 
in which injections of dextrose were made without previous vital 
staining and cases in which vital staining was employed but physiologic 
solution of sodium chloride substituted for dextrose In the control 
expel iments, these changes were observed in the former but not in the 
latter set This would indicate definitely that the dextrose alone was 
responsible for the changes in the cells 
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We leahze that the changes pioduceci by the injection of dextiose aie 
not specific, they aie similai to changes that occui aftei the injection 
of protein bodies, metal salts and hoimones In all of these instances, 
ho\vever, then significance is similai The} indicate inci eased functional 
activity The Kupflei cells of the hvei foim part of the reticulo- 
endothelial system, the manifold function of which includes defense 
of the oiganism against infection and paiticipation in inteimediary 
metabolism Stimulation of the leticulo-endothehal cells is expected 
to mciease the lesistance against infection and to facilitate the couise 
of metabolic processes 



Fig 3 — Section of the liver stained vitallj" with iiidia ink 


The intravenous injection of dextiose has been found of considei- 
able clinical value in man} conditions In the postoperative state com- 
plicated by infection oi shock it is oui expeiience that dextrose has a 
distinct value It is helpful in ovei coming the se\eiity of the infection, 
it combats shock and favois smoothei convalescence Similar experi- 
ences are universally repoited, and the administiation of dextiose has 
become a gen ei ally accepted theiapeutic procedure 

Schoenig,^ in a study of the effect of massive doses of the roentgen 
rays in malignant conditions, demonstrated an inability on the part of 
the 1 eticulo-endothehal cells to stoie vital dyes during the period of 


1 Schoenig Khn Wchnschr 8 651, 1929 



ROSTER ET AL—KUPFFER CELLS 


1201 


loentgen ‘shock” This disability of the cells was found in diiect 
piopoition to the seventy of the clinical symptoms of “shock ” Schoenig 
believed that the injuiy to the i eticulo-endothehal cells by iriadiation 
lesulted in then inability to dispose adequately of piotein cleavage 
products which weie foimed by the loentgen exposure The value of 
intravenous injections of dextiose m the tieatment foi loentgen shock, 
as advised by ]\Iayei = and otheis, could be ascribed to a stimulatoiy 
eflfect on the i eticulo-endothehal cells as a result of which they could 
resume then physiologic functions and dispose of the toxic elements 
Such stimulation would be analogous to that shown m oui expeiiments 



Fig 4 — Section of the liver from the same patient as in figure 3, after the 
injection of dextrose Note the large detached Kiipffer cells with the abundant 
store of India ink 

In view of the tiemendous amount of hteiatuie on the clinical 
value of the intravenous injection of dextrose, it seems surpiising that 
so fai no attempt has been made to deteimine scientifically the means 
by which it is of value to the body It seems to us that dextrose could 
be of value in onl}- two ways (1) as a fuel and (2) as a stimulant of 
the defense mechanism Regarding the foimei, a subsequent paper 
will demonstiate the inability of the body to utilize as a fuel post- 
opeiatively intravenously injected dextrose Its value as a stimulus is 
demonstiated by oui histologic obseivations 


2 Mayer, E G , quoted by iMuhlmann, E Strahlentherapie 27 307, 1928 
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COKCLIjSIONS 

Ihe intiavenous injection of dextiose elicits changes in the Knpffer 
cells These changes aie indicative of enhanced functional activity 
The beneficial clinical effects of the intiavenous injection of dextiose 
postoperatn el) are attiibuted to the stimulation of the reticulo-endo- 
thelial system 



NEGATIVE EFFECT OF LIVER EXTRACT ON RATE 
OF DIVISION OF THE RED BLOOD CELL 
IN CHICK BLASTODERMS ^ 


GULLI LINDH MULLER, MD 

BOSTON 

In a preliminai} leport bv Sabin, quoted b\ Cohn, Minot, Alles 
and Salter/ suggestive eMdence was presented that liver extract eft'ec- 
tive in pernicious anemia increased the late of dnision of the megalo- 
blast 111 living chick embr}0 She reported 

In a senes of 266 earh blastoderms mounted m Locke solution, to which had 
been added chicken bouillon as prepared b\ Lewis and Lewis, no second division 
of the cells of a gnen blood island was obser\ed in inter\als of from 3 to 6 
hours- In three successue preparations m which extract (Preparation 

XL R) had been added to the medium a second cell dnision w'as seen In two 
preparations the second dnision was of a blood island and the interval approxi- 
mated three hours , m the third preparation the second division w as of an endo- 
thelial cell, making the wall of the \essel, and the interval was approximately one 
hour The preparations were fixed just as the second cell dnision was obser\ed 
and they confirm the observation that the blood islands m the two preparations 
and the endothelium m the third were m a cycle of cell division In all of these 
chicks the heart action remained very vigorous throughout the experiment, so 
that there vv^as no sign of any toxic substance involved This material is inter- 
esting inasmuch as the blood islands during the stages studied are made up entirely 
of the megaloblast^ 

This observ^ation, if v^eiified, v\ould lye of fundamental importance, 
because it might furnish a method urgentl) needed, for testing the 
potency of material effective iii pernicious anemia, and it might also indi- 
cate the possible action on red blood cells of the pimciple effective in 
pernicious anemia 

The present stud} on the normal late of dnision m the megaloblast 
vas undertaken at the request of Di Sabin, to wdioin I am indebted 
for knovvdedge of the technic and for advice peitinent to such a study 
Her preliminary observations as quoted have been ^erl^led, but no eii- 

Submitted for publication, Feb 19, 1930 

* From the Thorndike kleinorial Laboratory'-, Boston Citv Hospital 

1 Cohn, E J , klinot G R , Alles, G A , and Salter, AV T The Nature 
of the Material m Liver Effective in Pernicious Anemia J Biol Chem 77 325, 
1928 

2 Sabin, F R Studies on the Origin of Blood Vessels, and of Red Blood 
Corpuscles as Seen m the Living Blastoderm of Chicks During the Second Dav 
of Incubation, Contrib Embrvol, Carnegie Institution Washington, D C. 9 213 

inoA o ? 1 J 
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dence has been obtained that bvei extiact piomotes the rate of division 
of the megaloblast in the chick embiyo The misconception was due 
to the fact that Dr Sabin did not ha\e oppoitunity to make adequate 
contiol obseivations on the noimal rate of division of the young red 
blood cell in the living chick embiyo 

METHODS \ND PROCEDUKE 

The preparation of the chick einbrjo and the solutions used were essentially 
the same, with minor modifications, as those described b\ Sabin m her excellent 
monograph on the origin of blood vessels and of red blood corpuscles in the 
blastoderm - The preparation of the Locke-Lewis solution was modified to pre- 
vent a tendency toward the formation of a precipitate when the solution was 
sterilized in the autoclave Satisfacton results w'cre obtained b\ autoclaiing each 
ingredient separatelj' and, after cooling, mixing them in proper proportions under 
sterile precautions, then transferring 10 cc into sterile test tubes The Locke- 
Lewis solution thus prepared was kept in the icebox, and Iiacterial eonttimmations 
were not encountered, as show'ii b\ frequent tests for bacterial growth Ihis 
modification of the preparation of the Locke-Lcw'is solution obiiated daih mixing 
and sterilization, in spite of wdiich precipitation m the solution could not abvajs 
be avoided 

OBSER\ ATIONS 

The living chick blastodeim was studied foi a tanable length 
of time, usually until the second cell division m a blood island had been 
obseived The ciiteiia foi division of the led blood cells ha\e been 
admiiably desciibed l)y Sabin for chick embiyos Thus, in the lesting 
stage, the young blood island shows no definite cell outlines but looks 
like a hemogeneous, somewhat glandular mass, often tvith a definite 
border Aftei an interval of time, the mass becomes lefractive, the 
cell outlines become distinct, and mitotic figuies can be observed The 
actual cell division then occuis This final process may be lapid and is 
often not noticed unless attention is diiected constantly to certain cells 
m a given aiea Aftei cell division has occuiied, the cells lose their 
ref 1 activity, cell outlines and individuality, and become dull looking and 
indistinct Photogiaphs of diawings of the blood islands dm mg vaiious 
stages of cell division appeal m Sabin’s monogiaph" In no mstcUice 
was Cl enation of the red blood cells oi lakmg of the hemoglobin detected 

In the present study, the attention was focused, as a rule, on a few 
cells, and cell division was looked foi when possible, m the same cells, 
while in addition the geneial cycles ot cell division were obseived The 
obsen^ations on the division of cells in the living chick embi3’^o 
were veiified in fixed and stained preparations In many instances the 
prepaiation was not fixed until the actual division had taken place while 
otheis weie fixed when many mitotic figuies weie piesent 

The intervals of time between the cell divisions of the led blood 
cells m appaiently noiinal chick embiyos and explanatory data are 
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set foith in the table The table is ai ranged according to the length of 
time observed between the fiist and the second cell division The first 
cell division after mounting occmied within one-half houi in twenty- 
nine of the foity-six preparations studied and recoided This fact 
suggests that peihaps the mechanical stimulation of washing and mount- 
ing the embiyo may have some influence in hastening the process of'' 
cell division 

The Rate of Division of the Mcgaloblasf tu the Noimal Chid Emhivo 


Time of 
Incubation 


Pi epaia- 
tion* 

' Hours 



Mnutes 

13 B 

48 

40 

4B 

48 

50 

r>B 

48 

00 

n 4. 

4S 

55 

16 E 

48 

10 

23 B 

52 

30 

17 A 

50 

IS 

46 A 

47 

40 

12 B 

40 

20 

22 B 

40 

SO 

SB 

47 

25 

5B 

69 

20 

10 B 

48 

25 

24 B 

17 

SO 

47 A 

47 

45 

4SA 

47 

55 

2B 

48 

15 

b A 

47 

00 

7*5 A. 

nl 

15 

211 A 

47 

30 

212 A 

47 

15 

IB 

46 

45 

18 A. 

48 

40 

32 B 

48 

20 

28B 

49 

00 

7 4. 

50 

35 

-)3A 

17 

55 

241 A 

46 

30 

26 B 

48 

00 

221 A 

43 

15 

13 A 

46 

45 

225 A 

45 

55 

95 A 

46 

05 

240 A 

45 

30 

35 B 

49 

35 

22 A 

50 

00 

73 A 

48 

15 

10 A 

19 

20 

OB 

OS 

15 

21B 

50 

10 

33B 

51 

45 

39 B 

48 

25 

12 A 

49 

10 

56 A 

44 

45 

74 A 

48 

50 


Interval 

Intel vnl 


Betnecn 

Bctncen 

Xumber 

Mounting 

First 

of 

and 

and 

Somites 

Fust Cell Second Cell 

at 

Division, 

Division, 

Time of 

Minutes 

Minutes 

Fixation 

25 

45 

25 

10 

60 

20 

30 

60 

21 

5 

60 

19 

23 

65 

10 

25 

70 

17 

20 

70 

21 

15 

75 


50 

80 

19 

5 

SO 


25 

85 

10 

30 

S3 


40 

90 

20 

05 

90 

10 

60 

90 

24 

40 

90 

21 

50 

95 

20 

30 

100 

20 

no 

100 

21 

15 

100 

24 

30 

100 

25 

50 

105 

IS 

20 

103 

16 

30 

no 

11 

20 

115 

19 

35 

115 

21 

20 

115 

21 

53 

115 


10 

120 

17 

40 

120 

20 

25 

130 

23 

30 
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22 

30 
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60 

140 


20 

145 

21 

30 
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21 

CO 

170 

17 

25 

ISO 

19 

100 


29 

no 


IS 

10 


10 

10 


23 

no 


10 

45 


IS 

20 


18 


Rcmaiks 

Single cell island 
Single coll island 
Small cell island 

Small cell island 
Laigc cell island 
Small cell island 
Small coll island 
Small cell island 
Medium sized qell island 
Small cell island 
Small cell island 
Small cell island 
Small cell island 
Single coll island / 

Small cell island 

Medium sized cell island 

Medium si/ed coll island 

Large cell island 

Large coll island 

Laige cell island 

Large cell island 

Medium sized cell island 

Small cell island 

Medium-sized cell island 

Small cell island ' 

Medium sized cell island 

Medium sized cell island 

Small cell island 

Large cell island 

Laige coll island 

Small cell island 

Small cell island 

Medium sized cell island 

Small cell island 

Medium sized cell island 

Large cell island 

Laige cell island 

Small cell island 

Laige cell island 

Medium sized cell island 

Small cell island nuclei distinct 

Medium sized cell island 

Laige cell island 

Large cell island 


* after the numbei of tlie prepaiation lefers to a senes done! betneen Mm and August, 
Millie "B” designates a seues duiing the months of Much and April 


Fiom an examination of this table in rvhich the figures of time have 
been expiessed m the nearest louncl numbei it may be seen that the 
interval of time between the fiist and the second cell division in thiit}^- 
nme pieparations of living chick embryo vaiied between foit}-five min- 
utes and three houis The age of the blastoderm when mounted was 



1206 


ARCHIVES OF PATHOLOGY 


usual!} appioximateh 48 houis but Aaiied liom 43 to 69 houis In 
loui piepaiations studied long enough foi a second cell division to 
occm none ^\as obseived 

A correlation nas made between the size of the group of cells 
obser\ed and the iiiterial of tune between cell divisions In a geneial 
wa} the inteival between tw'O cell divisions was shoiter in the case of 
single cells oi small islands, although an absolute correlation cannot 
be made out A consideiable Aariation occuned also in the size of 
enibnos of the same age, as is indicated b} the total numbei of somites 

The intei\al of time between the cell divisions of young red blood 
cells in eight chick embrAos mounted m Locke-LcAMS solution and the 
identical Inei extiact (pieparation XLR) used by Di Sabin Aias found 
to be betAAeen SO and 130 minutes Di EdAAin J Cohn supplied the 
liA ei extract 

It is thus eAudent that although the obseiAations of Sabin on the 
late of division of the megaloblast in the chick einbrAO mounted in 
Locke-LeAAis solution and the identical Iner extiact in the same dilu- 
tion AAeie confiimed, this late of cell dnision does not seem to differ 
fiom that ot the noimal cell dnision ot megaloblasts of blastodeims 
mounted in Locke-LcAvis solution onh Consecjuentl} this ])rocedure 
gnes no mfoimation concerning the potencA of liver extracts, nor can 
aiiA conclusions be diaA\n fiom such obserAations as to the influence on 
the megaloblast ot the actne piinciple effectne in peinicious anemia 
From the obserAations described no eAidence has been obtained to 
suggest that an inci eased rate of cell dnision occurs in Aoung red blood 
cells ot the chick subjected to the direct influence of Inei extracts 
potent m pernicious anemia 

CONCLUSIOXS 

The inteiAal ot time betAAeen cell dnisions m AOung red blood cells 
in the noimal blastoderm Availed fiom foity-fiA’^e minutes to three hours 
The late of division AAas apparenth not influenced Aiheii In’^er extiact 
effectne in pernicious anemia AA^as added to the mounting fluid 



TERATOMA AND TERATOID TUMORS OF THE 

BRAIN ■= 

KIYOSHI HOSOI, MD 

Senior Eugene Littauer Research Fellow in Patholog 3 ', Albanj' jMedical College 

ALBANY, N Y 

Intiacianial new giowths of bideimal or trideimal oiigm are among 
the laiest of tiimois Theie is no mention of a teratoma in the 99 
case leports compiled by White ^ fiom the recoids of Guy’s Hospital 
for the yeais fiom 1872 to 1884 Fiankl-Hochwart - in 1909 found 
only 2 cases of teiatoma, or 2 1 per cent, among 97 collected cases 
of hypoph 3 seal tuniois In Cushing’s^ list of 868 venfied intracranial 
tumors, theie weie 4, oi 0 5 per cent Since 1916, tew cases have been 
repoited The pituitar}^ and the pineal glands seem to be the sites of 
predilection for these teiatoids and teiatomas The case here reported 
IS unique in that the teiatoma apparently arose fiom the cerebellum 
Dr W M Baldwin of the department of anatomy of Albany Medical 
College, to whom the brain was originally submitted, permitted me to 
study the specimen 

REPORT OF A CASE 

Hjsto)y — W M , a white man, aged 27, was admitted m 1918 to the service of 
Dr Charles Bernstein, Rome State School (Rome, N Y), an institution for 
mental defectives His mental pecuharilj was first noticed when he was an infant 
He had never been able to walk He first talked when 3 3 fears old and m school 
was able to reach the second grade He was obedient, industrious but inadequate, 
considerate, sensitive, affectionate, adaptable and clean 

His father, an inmate of the Brunswick Home, had Huntington’s chorea His 
mother died at the age of 51 3 "ears from “brain abscess,” after being ill for three 
months Four brothers and four sisters were living and in good health 

Physical Examination — Ph 3 "sical eNammation showed a h 3 fdrocephalic dwarf, 
4 feet (122 cm ) in height, with kyphosis and right lateral curvature of the spine 
The jaw was of the prognathous type, and the forehead was high and bulging 
The anteroposterior diameter of the head measured 24 cm , the anteroposterior 

^ Submitted for publication, Feb 11, 1930 

" From the Department of Pathology, Albany Medical College, and the 
Pathological Laboratory of the Alban 3 '^ Hospital 

1 White, W H One Hundred Cases of Cerebral Tumor with Reference 
to Cause, Operative Treatment, Mode of Death and General Symptoms, Guy’s 
Hosp Rep 43 117, 1886 

2 Frankl-Hochwart, L von Die Diagnostik der H 3 'pophysistumoren ohne 
Abromegahe, Wien med Wchnschr 59 2326, 1909 

3 Cushing, H Notes on a Series of Intracranial Tumors and Conditions 
Simulating Them, Tumor Suspects, Tumors Unierified Tumors Verified, Arch 
Neurol & Psychiat 10 605 (Dec ) 1923 
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curve 45 cm , the binauncular curve 40 cm , the maximum transverse diameter 
19 5 cm, and the greatest circumference 70 cm, giving a cranial capacitj" of 
1,364 cc and a cephalic index of 081 The bridge of his nose was low, the palate 
high and broad An excess of hair was present over the bodj' The patient was 
poorlj developed but w ell nourished , the muscles were flablw , the skm w’as smooth 
and moist 

The chest show'ed poor development, the amount of chest expansion was onU 
1 inch (2 5 cm) The point of maximum cardiac intensity was in the fourth 
interspace, the right border of the heart was 1 cm to the right of the midsternal 
line the left border, 10 cm to the left of the midsternal line The heart sounds 
were muffled, but legular The blood pressure was 108 sjstolic and 80 diastolic 
The abdomen w'as not lemarkable The lower extremities w'cre shrunken and 
useless 



Fig 1 — Draw'ing of right mesial aspect of brain The location of the cerebellar 
tumor and its general relationship to surrounding structures are clearly showm 
Note the enormous communication betw'een the lateral ventricles 

The pupils were equal and regular Sight w'as good The patient w'as able 
to hear the ticking of a w'atch held 2 feet (60 9 cm ) from each ear He distin- 
guished between the odors of lemon, cinnamon and peppermint He differen- 
tiated betw^een sour sw'eet and bitter His speech was normal The pain, touch 
and stereognostic senses w'eie normal The corneal, pharj'iigeal, umbilical, plantar, 
elbowq wrist, supinator and bicipital reflexes w'ere all positive The knee reflexes 
w'ere exaggerated The tongue protruded straight The strength of his grip was 
40 pounds (181 Kg) for the right and left hands 

The Wassermann test of the blood was negative The hemoglobin w'as 
80 per cent, with a polymorphonuclear differential count of 74 per cent 

The results of the Bmet-Simon test w’ere as follows The patient was 
extremely nervmus, talked plainlj and seemed rather bright He was handicapped 
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m not being able to read readib , but appeared intelligent otherwise He was able 
to cooperate and concentrate well and had clean habits His mental age was 
calculated at 8 j^ears and 4 months when his physical age was 27 years , and later 
at 10 years when his physical age was 29, m other words, he had definite feeble- 
mindedness of the moron t 3 pe 

During his five years’ stay at the State School, he had parotitis, diphtheria and 
measles At various time, he complained of severe headaches with vomiting, 
and of pains in the stomach and in the back, and he had subnormal temperatures 
of 964 F In 1923, he developed influenza with a terminal fatal bronchopneumonia 



Fig 2 — Photomicrograph of a section of the tumor with two large 
cysts lined by stratified squamous epithelium It shows hair follicles, sebaceous 
glands and fatty tissue The cerebellar leaf at the extreme left indicates the 
intimate relationship between it and the tumor tissues Hematoxylin and eosin 
stains , X 31 

Neaopsy — The necropsy was limited to the head The brain was examined 
after fixation m a dilute solution of formaldehyde, U S P (1 10) The dura 
mater was of the thinness of paper and remarkably transparent like a thin sheet 
of celluloid wrapped around the brain The sulci were everywhere shallow, being 
mere depressions The convolutions were plateau-hke and broad, and averaged 
19 mm in width The brain with the dura weighed 1,358 Gm The occipitofrontal 
diameter measured 20 3 cm , the bitemporal diameter 17 cm and the sagittal 
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diameter at about the le\el of the fissure of Rolando 13 5 cm The lateral leii- 
tncles were enormousU dilated the brain being 4 mm thick at the \ertex, 14 mm 
thick at the frontal pole and 30 mm thick at the occipital pole B\ actual mea- 
surement, the total capaciti of both lateral \entricles nas 1,070 cc The third 
lentricle was dilated from side to side, so that the massa intermedia was stretched 
out into a slender cord 22 mm long with a diameter of 1 mm In fact, it 
appeared as if the third lentncle were but a loculus of the greatlj distended 
lateral ventricles The foramen of Monro had been coinerted into an enormous 
communicating channel The triangidar fouith \entricle measuied 2 cm at the 



Fig 3 — Photomici ograph of a section of the tumor to show true bone forma- 
tion with lacunae, haiersian canals and marrow spaces Nearbi there are two 
c\ sts lined In squamous epithelium, and a sebaceous gland Hematoxi Im and 
eosm stains , X 31 

base and 1 cm in height The caudal portions of the fourth lentncle w^ere 
pressed together bj a c\stic tumor, originating m the inferior cerebellum and 
occupying the area of the cisterna magna, which had become obliterated (fig 1) 
This tumor completeh blocked the exit of the cerebrospinal pathwaj, producing a 
massn e internal h^ drocephalus The grow th measured 3 b 3 3 5 b\ 2 8 cm It 
was covered bj a thin shell of cerebellar tissue, except where it abutted on the 
roof of the fourth \entricle in apposition to the tela choroidea On sagittal sec- 
tion the c\ St wall consisted of a thin fibrous laier, less than 1 mm thick How- 
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ever, the thicker portions la} in the white matter of the cerebellum, from ^\hlch 
there was no definite delimitation of the tumor tissue Indeed, here a boii} nodule, 
4 mm in its widest dimensions, and numerous hairs seemed to be embedded in 
the cerebellar substance itself The contents of the larger cistic mass consisted 
of strands of light brown hair and degenerating cellular debris There were 
several other minute cistic spaces In addition islands of fatti tissue could be 
recognized grossl} The pineal and pituitari glands were not remarkable 

Mici oscoptc Ohsen’atwns — Before staining, all the sections were first mor- 
danted 01 er night m potassium dichromate solution Besides the routine stains 



Fig 4 — Photomicrograph of the fatti portion of the tumor to show the 
goblet cells lining the tubules, which contain a mucoid secretion The arrows 
point to tubules cut obliquel}, showing the outer single laier of smooth muscle 
cells To the right, there are tivo large veins Mear the upper left hand corner is 
an obliquel} cut strand of nen e fibers Hematov} Im and eosin strains , X 265 

with hematox}'lin and eosin, I used lan Gieson s picric acid-fuchsin, Mallor} s 
phosphotungstic acid-hematox} lin, Weigert’s resorcm-fuchsin. Foot and ^Menard’s 
siher carbonate method"* and Penfield’s combined method® 

4 Foot, N C , and ilenard, ^I C A Rapid jNIethod for the Impregnation 
of Reticulum, Arch Path 4 211 (Aug) 1927 

5 Penfield, W A jNlethod of Staining Oligodendroglia and Iilicroglia, Am 
J Path 4 153, 1928 



Table 1 — Sniiiiiiaiv of Ohscivatwns on Rccoided Taatonias 




51 27 years Ceiebellum 3 by 3 5 by Squamous epithelium, Connective tissue, smooth Goblet cells 

2 8 cm sebaceous glands, swe,it muscle, bone with 

glands (?), hair follicles marrov and fat 
and neive fibers 


Taisle 2 Summaiy of Obstivafwus on Rccoidcd Tciatoid Tumo) 
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The large cvst and the smaller cystic spaces were all lined by stratified 
squamous epithelium Beneath this epithelium, there were islands of well 
developed sebaceous glands and hair follicles (fig 2) A few rudimentary 
tubular sweat glands nere present in one location near an epithelial cyst These 
cysts contained necrotic cellular debris Cholesterol crystals were present here 
and there in the more fibrous connective tissue matrix, which consisted mostlj of 
collagen with a few' elastic fibrils, as shown by van Gieson’s and Weigert’s stains 
Elastic fibrils, how'ever, w'ere found most abundantly in the loose connective tissue 
la}'er just beneath the squamous lining of the larious cysts Several of the 
sections show'ed true bone formation w'lth typical lacunae and haversian canals 
(fig 3) A few' strands of smooth muscle cells could be identified, which stained 
vellow by van Gieson’s method There were manj small spaces lined b\ cells, 
varjing from cuboidal to columnar, w'hich were difficult to identify In one 
group of tubules hing in an island of fat, the lining cells w'ere of the tjpical 
goblet cell type (fig 4) Each tubule was surrounded bj a single lajer of 
smooth muscle cells (stained j'ellow' hi van Gieson’s method), w'hich ran parallel 
with the lumen of the tubule best seen when the sections were cut obliqucl}' or 
at a tangent to these tubules This association of goblet cells and smooth muscle 
strongly indicated a derivation from the intestinal anlage Large areas of fatty 
tiSNue W'ere present Blood vessels and small bundles of mjelinated nerves were 
seen throughout the various sections Fine strands of reticulum w'ere demon- 
strable bj the Foot and i\Ienard silver stain in the loose connective tissue stroma, 
in the fattj tissue and in the w'alls of blood vessels 

In those areas near the penpheri of the tumor in which there w'as an admix- 
ture of teratomatous structures and cerebellar tissue, the increase in neuroglia 
fibrillae w'as prominent, as show'n by Mallory’s phosphotungstic acid-hematoxjlin 
There was also a marked reactive gliosis in the sections from the brain stem, but 
only a moderate one in the cerebral cortex In the sections of the cerebellum 
and cortex stained by the Penfield method, microglia and oligodendroglia w'ere 
not significantly altered The cortical ganglion cells and capillaries appeared 
much increased in number This increase maj have been onlv apparent, since 
the cortex had been markedlj thinned b}' pressure from the internal hjdro- 
cephalus The ganglion cells w'ere w'ell supplied w'lth chromidial substances w'hich 
show'ed no microscopic evidence of chromatolysis 

COMMENT 

From table 1, it is seen that tri dermal tumors or genuine teiatomas 
of the brain are extiemely rare I have been able to find reports of 17 
instances in the liteiatuie in 2 of which no detailed micioscopic 
observations were given On the other hand, teratoid tumors, though 
raie, occui more often, 23 such cases being recorded Owing to the 
vaiying degrees of complexity and to the frequently undifferentiated 
character of these types of tumois, it is difficult to evaluate and classify 
many of the structures found in teratomatous and teratoid growths 
From a study of the hteratuie, it is seen that many do not differentiate 
between genuine teratomas and teratoid tumors Yet one must take 
into consideiation that a tumor which at one examination is obviously 
monodermal, owing to a marked overgrowth and proliferation of the 
derivatives of one germ layei at the expense of the other two primitive 
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layei s, may have been ti idermal in the beginning Askanazy ® con- 
sidered his case of pi unary pineal choiio-epithehoma to be tei atomatous, 
which makes this tumoi an ectodermal derivative Goldzieher/ on the 
other hand, intei preted his similar case as an aiigioblastic sarcoma, 
hence mesodermal in origin Ewing ® stated that a partially chorio- 
matoiis structuie is piodiiced in testicular tumors by alterations in the 
cylmdric cell lining of blood spaces, that smooth and striated muscles 
aie occasional elements of the noimal epiphysis, that ependymal epi- 
thelium may become high and cyhndiic or flat and squamous and that 
all the elements of these complex tumors, except deimal structures, may 
be deiived fiom the pineal gland itself However, he believed that mis- 
placed tissue may lest in the pineal and pituitary glands White’s® 
case of ganghoneuioma and Pappenheimer’s case of neuroghome 
ependymale of the pineal gland showed the presence of muscle 
fibeis, but as has been pointed out by Ewing and by Pappenheimer him- 
self, one IS not justified m calling these tumors bidermal because of 
this The data furnished b}'’ Bowlby,^^ Ogle and de Monchy’^® are 
meagei and somewhat uncertain Takeya’s and Kishenski and Tisen- 
hausen’s articles are inaccessible Scbmmcke and Luce meiely 
mentioned that deiivatives of all thiee germ layers were found m then 
cases, and Huetei that mici oscopically the pineal tumoi was a teia- 

6 Askanazy, M Teratom und Chonoepithehom der Zirbel, Verhandl 
Deutsche path Gesellsch 10 58, 1906 

7 Goldzieher, M Ueber eine Zirbeldruesengeschwulst, Virchows Arch f 
path Anat 213-214 353, 1913 

8 Ewing, J Neoplastic Diseases, ed 2, Philadelphia, W B Saunders 
Company, 1922, p 949 

9 White, W H A Myo-Neuroma of the Pituitary Body, Tr Path Soc 
London 36 37, 1885 

10 Pappenheimer, A M Ueber Geschwulste des Corpus pineale, Virchows 
Arch f path Anat 200 122, 1910 

11 Bowlby, A A Tumor of the Pituitary Body, Tr Path Soc London 36 
35, 1885 

12 Ogle, C (1) Sarcoma of the Pineal Body with Diffuse Melanotic Sar- 
coma of the Surface of the Cerebrum, (2) Tumor of the Pineal Body in a Boy, 
Tr Path Soc London 50 4, 1899 

13 De Monchy, S J R Rhythmic Convergence Spasm of the Eyes in a 
Case of Tumor of the Pineal Gland, Brain 46 179, 1923 

14 Takeya Die Erkrankungen der Epiphysis, Nisshm-Igaku (Japan), 1913, 
vol 3, part 2 , cited by Fukuo, Y Ueber die Teratome der Glandula pinealis, 
Inaug -Dissertation, Munich, 1914 

15 Kishenski, D P , and Tisenhausen, M M von Teratoma of the Cere- 
bellum and Neuroma of the Falx Cerebri m One and the Same Patient, Med 
Obozr 74 807, 1910 

16 Hueter Teratom der Zirbeldruese, Munchen med Wchnschr 60 895, 
1913 
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toma Fuithermoie, Oestieich and Slaw3'k’s case’' o£ psammosaicoma 
cysticum of the pineal gland was diagnosed as a teiatoma Askanazy 
These cases aie mentioned heie meiel)'^ foi the sake of completeness 

Judged fiom the lecoided cases of teiatomas and teiatoid tumors, 
the pineal and pituitaiy glands seem to pioduce moie tumois than the 
othei mtracianial stuictuies Kiabbe,’® who made an extensive study 
of the pineal gland, explained this high incidence of epiplnseal teia- 
tomas by the fact that dm mg intia-uteime life the geim of the gland 
comes neai the suiface, nearei than an)'- othei pait of the hi am, and 
foi this reason theie aie to a supeilative degiee conditions facilitating 
the jienetiation of foieign tissue elements into the organ Othei less 
fiequently obseived locations aie the choioid plexus, the tela choioidea 
of the thud ventiicle, the hi am substance itself, the legion ot the tuber 
cineieum, the ceiebellum the ceiebellopontile angle and the innei surface 
of the dm a mater Teratoids and teiatomas of the spinal coid are of 
cA'en larer occuiience, theie being onl) about six veiified cases on recoid 
In the collection of the Albany Medical College theie is a teiatoid tumor 
of the lumbar spinal coid, successfullv lemoved b) Dr Aithui H Stem, 
which was associated with a spina bifida occulta and a pilonidal cyst 
The micioscopic picture shoved an oveigiowth of smooth muscle cells 
m vhich weie embedded glandulai stuictuies lined by ciliated and non- 
cihated cuboidal to columnai cells, some m papillaiy fonnation, a fev 
fat cells, nerve fibers and numeious pacinian tactile coipuscles Intra- 
cianial teiatomas have also been found m the rabbit by klaigulies 
and Shima Comprehensive teiatologic studies ha\e been made by 
Wilms,-’ Bostioem,-- Ewing and Heijl-'’ In the case heie leported, 
the cerebellar teiatoma was associated vith congenital defoimities else- 

17 Oestreich, R and Slavik Riesenwuciis and Zirbeldrucscn-Geschvulst, 
Virchows Arch f path '\nat 157 475, 1899 

18 Krabbe, K H The Pineal Gland Especialh' in Relation to the Problem 
of Its Supposed Significance in Sexual Development, Endocrinolog\ 7 379, 1923 

19 jMarguIies, A Ueber e ii Teratom der Hi popln se bei einem Kaiimclieii, 
Neurol Centralbl 20 1026, 1901 

20 Shima, R Em Teratom in Kaninchenhirn, Arb a d neurol Inst a d 
Wien Univ 14 373 1908, Alarburg demonstriert fuer Shima aus Tokio, Neurol 
Centralbl 27 889, 1908 

21 Wilms, AI Ueber die Dermoidcysten und Teratome mit besonderer 
Beruecksichtigung der Dermoide der Ovarien, Deutsches Arch f klin Med 55 
289, 1895 

22 Bostroem, E Ueber die pialen Epidermoide, Dermoide und Lipome und 
duralen Dermoide, Centralbl f allg Path u path Anat 8 1, 1897 

23 Heijl, C F Die Alorphologie der Teratome (Mit besonderer Berueck 
sichtigung der Zentralnervensubstanr ), Virchows Arch f path Anat 229 561, 
1920-1921 Beitrag zur Kenntnis von den Teratomen, Ergebn d allg Path 20 
213 1923-1924 
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wheie in the body — dwaifism, kyphosis and scoliosis This association 
of two or more congenital anomalies is of course, not an uncommon 
observation 

In a suivey of the literature on the Aaiious congenital defects, 
excluding those of the geneiative oigans, one is stiuck by the fact that 
males aie generally moie fiequentl}^ aflfected than females No accept- 
able explanation has been offered for this As shown m table 1 of the 
teratoma gioup theie weie 15 males to 2 males, with the sex not 
mentioned m one case Seventy-eight pei cent of the patients weie 
below the age of 20 }eais As legaids the teratoid tumors (table 2), 
there were 14 males to 8 females Over 52 per cent of these were 
below 20 )'ears m age The 19 pineal gland tumois, uith one exception, 
have all occuried m the male sex between the ages of 5 1/2 and 27 
}eais For the pituitai} tumois, theie ueie 3 males to 6 females In 
regard to sizes, these giowths varied fiom that of a split pea to 8 by 
10 Iw 12 cm The)’- were geneially c)Stic 

Histologicall) , ectodermal and mesodeimal elements occurred most 
frequently The only structuies that might be regaided as entodeimal 
were the embryonal tissue resembling the choida, the cystically dilated 
spaces lined by tall goblet cells, and the lespiiatoiy epithelium in close 
relation to cartilage Other entodeimal organoid structures have not 
}et been described as occunmg m these mtiaciamal tumors Among 
the teratoid tumors, 21 showed both ectodermal and mesodermal 
structures, while in 2 cases, only the mesoderm was represented 
Malignant changes of a sarcomatous nature were described in 4 cases 
and in 2 an epithelioma 

From tables 1 and 2, it is seen that all of these tumois arose at oi 
somewhere neai the midline It is well known that the midline in the 
development of the individual has great potentialities for the misplace- 
ment of embryonal tissue and its subsequent maldevelopment Whether 
the misplaced cells be totipotential or not will naturally depend on how 
early such misplacements take place For the cells to be totipotential, 
this must occur befoie gastrulation, when the differentiation into 
ectoderm and entodeim begins 


SUMMARY 

Genuine teiatomas of the brain aie rare Another case is heie 
reported, showing derivatnes of the three primitive germ layeis 
Chnicall), the patient showed dwarfism, kyphosis, scoliosis, hirsutism 
maiked hydrocephalus and moronic feeblemindedness He ^^'as never 
able to walk The tumoi probably oiigmated fiom some misplaced 
tissue in the cerebellum The hteiature on teiatomas and teiatoid 
uimors IS reviewed 
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THE LAW OF THE DEAD HUMAN BODY=" 

OSCAR T SCHULTZ, I^I D 
Director of Laboratories, St Francis Hospital 
r\A\'ST0K, ILL 

For the pathologist, using this term broadly to include the hospital 
or university pathologist, the coroner’s physician, the autopsy suigeon, 
as the California coroner’s law st3des the coroner’s ph}'sician, the medi- 
cal examiner, the medicolegal expert and the physician wdio is called 
on occasional!} to make a postmortem examination, the dead human 
body is the chief field of laboi That the body is dead when it is 
brought to the attention of the pathologist is usually evident enough 
The body is dead wdien all evidences of vitalit} have ceased For the 
determination of death the textbooks give a number of classic tests 
The application of these wdien there is any doubt about the matter of 
death, usual!} devolves on the physician wdio has been in attendance 
on the deceased at the time of death The rare instances of suspended 
animation may occasionally mal^e it necessary for the pathologist to 
assure himself that the body befoie him is actually dead From wdiat 
appears m the legal literatuie, and especially m that relating to still- 
birth in connection wnth wdiich the question of death has received most 
discussion in the law, cessation of respiration is the most important 
factor in determining the moment or actnaht} of death The attitude of 
the legal mind toward the “breath of life ’ is somewdiat akin to that of 
the poet or of the philosopher, wdiose discourse is of the soul 

Although it cannot speak for itself, the dead human bod} has cer- 
tain rights and privileges, guaranteed to it by the common law' and b} 
statute It IS hedged about w'lth legal restrictions just as is the living 
bod} Some of the rights and restrictions relating to the dead body 
appertain to it because of the w'ish of the deceased expressed during 
life Others are the results of rights w'hich the km of the deceased 
haA'e in his dead body The purpose of still others is the safeguarding 
of the public W'elfare, in order that public decency may not be outraged 
or the public health endangered The rights of the dead human body 
and the rights of others in it, as w'ell as the restrictions relating to it, 
must be observed by the pathologist as w'ell as by all others 

In its study of matters of medicolegal interest, the Committee on 
kledicolegal Problems of the Medical Section of the National Research 
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Council made a suivey of the offices ot coioner and medical exammei 
as those offices function m the United States The lesults of this study 
weie presented in a lepoit^ published in 1928 A second task under- 
taken by the Committee was to have piepaied a digest of laws and couit 
decisions relating to the dead human body This compilation was made 
by Ml Geoige H Wemmann- It is on the mattei pieseiited by Mr 
Weinmann that this leview is based, its aim being to present to the 
pathologist such aspects of the subject as aie of inteiest and impoitance 
to him m his woik Refeiences to legal writings will, m geneial, be 
omitted, when given, they will be in the form adopted in legal wiitings 
The subdivision of the subject mattei used by Mi Wemmann will be 
adheied to, to facilitate lefeience to the oiiginal bulletin and to the 
numerous legal citations theiein given 

WIIAT IS A DEAD HUMAN BODY AND WHEN DOES 
11 CEASE TO BE SUCH ^ 

Law, which deals m exact definitions and m finely drawn distinc- 
tions which often requiie couit decisions for then interpi etation and 
furthei piecision, does not set down m so many words just what a 
dead human body is The teim “dead body” is fiequently used in the 
statutes, especially those i elating to the coronei, and in general is 
synonymous with “coipse,” derived from the Latin corpus, which m 
Its turn means again simply body, but in older religious and philosophic 
wiitiiigs, the body as opposed to the soul and such othei supermech- 
anistic attributes as the living human being Avas supposed to jDossess 
The teims “dead body” and “coipse” suggest a human being who has 
been deprived of life The signs of death and the tests for determin- 
ing the cessation of life aie described in the textbooks of forensic 
medicine Law lays gi eater stress on the cessation of lespiiation as 
an evidence of death than on the extinction of aii)'^ of the othei vital 
functions 

But the human body from which life has passed does not always 
lemain a dead human body m the legal sense Couit decisions have 
held that it ceases to be such when it is completely decomposed or 
disintegrated, and that the laws relating to the disposal of the dead 
human body no longer apply to the moie or less complete!} dismte- 
giated remains of the human body After presenting two couit 
decisions pertaining to this subject, Weinmann ^ said 

1 Schultz, O T , and Morgan, E M The Coroner and the Medical Exam- 
iner, National Research Council, Bull 64, 1928 

2 Weinmann, G H A Survey of the Law Concerning Dead Human Bodies, 
National Research Council, Bull 73, 1929 

3 Wemmann (footnote 2, p 10) 
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Thus, we see that the courts have clefimteh committed themsehes to the rule 
that mere remains of a bod)' of a person long dead are not to be considered as a 
dead human body In the first case the remains were those of an unknown 
person w'ho had apparentl) ne\er been buried In the second case thc\ were those 
of a person who had once been interred It is true that m both these cases inter- 
pretation of statutes was involved, but these statutes in no w'aj necessitated an 
unusual interpretation being placed on the terms “dead bodv ” and “corpse ” 

This IS, peihaps, the answei to the facetious question “When does 
the lemoval of human lemains fiom then buiial place cease to be 
giat'e robbery and become archeology^’ 

PARTS or THE BODY 

The mterpietation of laws relating to paits that have been i emoted 
from the living bod}' is a matter of especial mtei est to the hospital 
pathologist In my w'ork as pathologist to hospitals I have perfoimed 
my labors under the impression oi assumption that paits oi oigans 
lemoved from the body dm mg suigical opeiations belong to the hos- 
pital, on w'hich devolves the duty of making disposal of such paits and 
which therefore has the light to make such disposal as it ma} deem best 
I had believed that the suigeon, through couites} stood next in the 
line of possession Such is not the case Removed portions of the 
body belong to the peison fiom wdiom the} have been lemoved He 
has the right to specif} wdiat disposal is to be made of them and ma} 
bung action to recover damages if the disposal has been contian to 
his washes The mendacious patient might make this knowledge a 
source of tiouble It might be w'ell foi hospitals and surgeons to 
piotect themselves against the possibility of law'suit by including in the 
operating permit, wduch the patient oi his legal i epi esentative signs 
a statement coveiing the disposal of parts lemoved at operation 

The right of the individual to the possession oi disposal of parts 
lemoved from his body is a right acciumg to him under the common 
law Positive statutoiy enactments defining this light of the individual 
aie in force in New' York, North Dakota South Dakota and Oklahoma 
The North Dakota statute * relating to this matter, w'liich has been 
adopted also by South Dakota and Oklahoma and w'hich is almost as 
restrictive as are the law's governing the disposal of the dead human 
body, IS as follow'S 

All provisions of this chapter requiring' the burial of a dead bodj or punishing 
interference w'lth or injuries to a dead bodv apph to an\ dead limb or member 
of a human bodv, separated therefrom during lifetime 

Since the piovisions lefened to i elating to the dead body lequire 
burial permits and peimits foi lemo^al or exhumation, a strict mter- 

4 Section 9623, Compiled Law's of North Dakota 1913 
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pretation of the law quoted uould make similar legulations apply to 
parts lemoved from the In mg body 

SriLUBIRTIIS 

Although theie is considerable variation in the diflerent states m 
the definition of stillbiith, the statutory piovisions oi the legulations 
of the depaitment of health oi vital statistics lequiiing the legislation 
of such births, m effect m most of the states make of the bod} of the 
stillborn infant a dead human bod} m the legal sense The laws i elat- 
ing to the disposal of the dead human bod} theiefore apply to the still- 
born infant Such discrepancy as exists in the laws of the vaiious 
states centers about the period of uteiine gestation that the fetus must 
have leached before it can be consideied a stillbiith lather than a mis- 
carriage This peiiod vanes from the fouith to the seventh month of 
pregnancy m the difteient states In older to bring about unifoimity, 
Weinmann recommended the adoption b} all the states of the defini- 
tion of stillbirth pioposed by the International Health Board of the 
League of Nations The proposed definition of “birth” “lue-biith’ 
and “dead-biith” follow^s 

It IS requisite, in drafting the desired definition, to ha%e a dear understanding 
of ^^llat constitutes a “birth” and when such “birth” is “complete” 

In the proposed definition the w’ord “birth” means the separation and extrusion 
of a foetus from the bod} of the parturient w^omaii The birth is to be deemed 
complete at the instant when the wdiole of the bod} of the foetus — head, trunk, 
and limbs — is outside the bod} of the mother 

Ihe birth is to be deemed a live-birth if, after birth (as defined above) the 
infant breathes 

The act of respiration is incontroA ertible evidence of life, and its continued 
absence is to be taken as proof of foetal death 

It is desirable, for statistioal purposes, that a distinction should be made 
between the birth of a foetus which can normal!} be expected to be capable of an 
existence independent of its mother and the expulsion of one which cannot, births 
in the latter categorv being regarded as miscarriages (abortions) 

A foetus capable of an independent existence is a “viable foetus” and is the 
product of a gestation which has lasted at least tw^ent} -eight w'eeks Such foetus 
W'lll normalh measure at least 35 cm from the crowm of the head to the sole of 
the heel, the bod} being fully extended We are of the opinion that the latter 
criterion is the more trustw'orthi 

Hence, a “dead-birth” is the birth of a foetus, after tw'ent} -eight weeks’ preg- 
nancy m which pulmonary respiration does not occur such a foetus may die 
either (a) before, (b) during, (c) after birth, but before it has breathed 

Under existing conditions, two ciiteiia obtain m determining in any 
given case whether the child was stillborn or died immediately aftei 
birth The child must ha^e been completely delivered, that is the 
cord must have been severed and independent lespiiation must have 
been established if the child is to be consideied a Ining infant In the 
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legal sense, an infant who begins to bieathe aftei its expulsion fioin 
the vagina, but ceases to breathe befoie the cord is seveiecl. is stillborn 

Registiation of stillbirth makes the stillborn infant a dead human 
bod} The laws regulating the disposal of the latter theiefore apply 
to stillbiiths In many localities however, they are loosely construed 
Disposal to a hospital oi to a physician, instead of m a lecognized buiial 
place or licensed ciematon, is usually permitted The final disposi- 
tion made by the hospital oi physician may be such as would not be 
permitted m the case of other dead bodies Many pathologists piob- 
ably have the same feeling of lack of legal lesponsibility in legard to 
stillbiiths as to removed parts of the body They should protect them- 
selves against mendacity and possible lawsuits by assuiing themselves 
that disposal has been gi anted in propei legal foim before anything is 
done which might be constiued as mutilation of the body 

PROPERTY RIGHTS 

The Right of Custody — The dead human body is not propei ty in 
the legal sense It may not be bargained for, baiteied or sold jNIost 
states have diastic laws against the’ sale oi illegal possession of the 
dead human body It may be disposed of onh in such mannei as is 
recognized by law, that is, b} interment oi ciemation, if there is any 
one on vhom the duty of disposal devolves The light of custody and 
the duty of legal disposal are concomitant The right of custody usually 
follows the laws of inheiitance of propei t}, nearness of kinship of 
surviving lelatives detei mining the custody The light of custody does 
not, howevei, follow the lules of inheritance in all cases If the 
deceased had been married but had been sepaiated befoie death from 
the surviving spouse, the light of custody rests with the neaiest ot kin 
and not with the suiviving spouse Some odd and little known common 
law j^rovisions i elate to the duty of buiial, if the deceased had no 
known relatives oi fi lends on whom the duty of burial devolves If 
theie aie no statutory provisions specifically regulating the disposal of 
such dead bodies, the common law places the responsibility foi buiial 
on the tenant of the building in which the death occuired oi on the 
ownei if theie was no tenant Under similar circumstances, the master 
of a vessel on which death occuired must make piopei legal disposal 
of the body, if theie is no master, the ownei is lesponsible The duty 
of buiial of a peison without kith oi km falls on the administratoi or 
superintendent of a hospital in which the death occuis In most states 
these common law lules have been supeiseded by the laws creating 
state anatomic boaids, by laws empowering the coronei to buiy if an 
inquest has been held or by laws providing for the burial of the indigent 
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The right of custody and the dut> of burial have bearings which 
aie important to the pathologist They influence the light to give con- 
sent for the making of postmortem examination This matter is dis- 
cussed m greatei detail in a later section 

Testainentai y Disposal of the Body — ^Although the English law, on 
which our common law is based, does not recognize the right of a 
pel son to dispose of his body by will, most of our states do recognize 
such a right New Yoik, Noith Dakota, South Dakota and Oklahoma 
have enacted laws specifically granting the right of a person to dis- 
pose of his body or parts thereof by will In other states such right 
has generally been upheld by the courts Although the person legally 
entitled to the custod)^ of the dead body, in the absence of testamentary 
provision for its disposal, has no propeity right in the body the living 
pel son does appear to have such a light in his own body He may 
specify by will the place of burial of his body or the manner of dis- 
posal, Avhether by buiial or cremation He may requiie that a neciopsy 
be done He may dispose of parts of his body for scientific purposes 
He may e\en barter oi sell his dead body, receiving payment therefor 
duiing life, piovided the disposal to be made of his body does not out- 
rage public decency or menace the public health An interesting court 
decision^ upholds the validity of an insuiance policy clause by which 
the insuied giants to the company the right to have a necropsy made if 
the company deems such an examination advisable 

From the legal point of view questions arising out of violations of the 
right of custody of the dead body or of quasi property rights in such 
body are vexatious They involve the always troublesome problem of 
inone}' damages for mental pain and suffering when there has been no 
physical damage A few jurisdictions recognize no such form of damage 
In jurisdictions that do recognize such damage, the amount of mone}- 
damage allowed ma} be merely nominal or it may be punitive The class 
of case in which this question of violation of rights in the dead body 
most frequently arises is that in which damages are asked for the 
making of an unauthorized necropsy In his discussion of the subject, 
under the heading, “Remedies,” Weinmann “ said 

Summing up this whole question of damages, we might say that it seems to 
be Avell settled that damages for mental pain and suffering are recoverable for 
the invasion or violation of, or interference with, the various rights connected 
with the custody and interment of the dead, despite the fact that it is a well- 
recognized general rule of damages that mental suffering, in order to be an element 
of damage, must be connected with some physical injury, and that it must be the 
proximate result of such physical injury 

However, some violations of rights are not such as could be compensated for 
If, for example, the legal custodian of a bodv were deprived of its possession 

5 Weinmann (footnote 2, p 28) 

6 Weinmann (footnote 2, p 33) 
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piior to the burial, we ha\e seen that he could bring an action at law for money 
damages But ordinarih, that would not satisfy the person aggrieved There- 
iore, if he wishes to have the actual possession of the body and not to be com- 
pensated for the Molation of his rights, he should properly go into a court of 
eduitj There is no general rule to be applied to determine hoiv and when the 
courts will act in such cases bejond the general principles we discussed W'hen 
treating the subject of custodi Each case wnll be decided b} an equitv court on 
Its own merits, and the general ccjuitv principles of substantive and proceduial 
law will be applied In a court of equitj, and onK there, can 5ne have his rights 
specificalh enforced 

The Coioiic} and the Dead Body — The coioner may be conceded 
to have altsolute control of any dead body wdnch he must Mew or over 
■which he must hold an inquest His control is geneialh conceived to 
be so broad as to lead to the belief that the Ijod} of a human being, 
vhose death he must investigate ma} not be disturlied or moved until 
Mewed b} him or until he has given permission for its lemoval So 
far as disturbance of the body may interfere wnth the investigation oi 
detection of crime, the matter is important But neitliei m common 
law nor in the statutes of the states and teiritoiies of the United States 
IS there any specific statement piohibiting removal of the body Removal 
of a dead body over w'hich the coronci has authority might be punish- 
able on the giound that such disturbance is an mteifeience wuth the 
proper discharge of the duties of an official or is an attempt to destroy 
necessary evidence but the intent to interfere or to destioy evidence 
w'ould have to be proied After full discussion of the subject of 
removal of the dead bod} oier wdnch the coroner has juiisdiction and 
after presentation of the statute of each state and teiritori lelating 
to this subject, ^^’emmann ' concluded 

Alter baling gone through this brief resume of the laws of the larious juris- 
dictions, ive note that m lerj few instances do we find anv intimation or express 
statutori proiision, prohibiting the person who mai discoier a dead human bodi 
from moimg it prior to a iiew' b\ the coroner How'ever, as pointed out at the 
beginning of this chapter, it has aU\a's been a violation of the law" to hinder the 
coroner in the performance of his duties Therefore, one should ne\er more a 
bod\, eren wEere it is permissible, prior to having been granted permission from 
the proper authorities, unless it becomes absoluteh' necessan ilere meddling 
would not be tolerated in the most liberal-minded jurisdiction In cases wdiere 
there is reason to suspect crime, evidence of a ver> important nature niaj" be 
destroyed br the slightest disturbance of the bodr It is even possible, too, for 
the person w'ho has a tendency to meddle in this respect to incriminate himself 
unw ittingh 

Therefore, although as a general rule it w'ould appear that there is no prohibi- 
tion against mo\mg a bod\, it is compatible with common prudence and wisdom 
to allow" the bodj to remain m the same position in which it was disco\ered until 
the proper authorities have Mew'ed it 


7 Weinmann (footnote 2, p 57) 



SCHULTZ— LAW OF NECROPSY 


1227 


Although the section, -which is entitled “Coi oners and Coroneis’ 
Inquests” and of which the quotation given is the conclusion, deals with 
what may appear to be a question of minor impoitance, m that it relates 
chiefly to the removal of the dead body, it contains matter of great 
value to everyone interested in criminal justice It gives, for the fiist 
tune so far as I am awaie, a compilation of the statutes of the various 
jurisdictions of the United States i elating to the duties of the coroner 

NECROPSIES 

Consent — The laws which hedge about the dead human body and 
which piotect the lights of those entitled to its custody require consent 
for the postmortem examination of such a body The unauthorized 
performance of a neciopsy is a giound for a civil suit for damages and 
in some states is a violation of the ciiminal code The pathologist, who 
takes pride m his work, who feels that he perfoims that woik with due 
respect to the dead and to the feelings of the living, and who looks 
on his work as useful, will probably be amused, perhaps a little pain- 
fully, by the following words of a learned judge m rendering a decision 
111 a suit® in which the unauthoiized perfoimance of a necropsy was 
alleged 

The right is to the possession of the corpse in the same condition it was in 
when death supervened It is the right to what remains wdien the breath leaves 
the body, and not merely to such a hacked, hewed and mutilated corpse as some 
sti anger, and offender against the criminal law, may choose to turn over to an 
afflicted relative 

It IS possible that his amusement may be tinged with indignation at 
the implied description of his work as a piocess of hacking, hewing and 
mutilating the dead body 

In general, the consent foi a necropsy may be given by the person 
who is entitled by law to the custody of the body and who is charged 
with Its buiial This subject has alieady been discussed, and it was 
noted that under certain circumstances the tenant or owner of the build- 
ing, the master or ownei of the vessel, oi the superintendent of the 
hospital. 111 which death took place, is chaiged with burial Such a 
pel son, therefore, has the right to give permission for postmoitem 
examination In most states, however, this light is curtailed by the 
provisions of the anatomical acts which have been made part of the 
laws of such states 

Consent need not be in wiiting or in any specified form, unless 
specifically so provided by legislative or departmental enactment The 
consent, even the necessity, to peifoim a necropsy may be a provision 


8 Folej \ Phelps, 1 App Div (N Y ) 551 
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of the Mill of the deceased It has aheady been noted that a clause in 
an insurance contiact gi anting to the company the light to demand a 
postmortem examination has been held valid by the courts Even with- 
out definite statutory proAusion to that effect, the coronei oi medical 
examinei has the right to authorize a neciops}'^ in any case in which 
it IS necessary for him to deteimme the cause of death, unless such 
light has been specifically limited oi curtailed by legislative enactment 

Legislative Emctmevis Relating to Neciopsies — Although the right 
of the person entitled to custody or of the coronei to authorize a 
necropsy may in general be taken foi granted, laws have been enacted 
111 ceitain states which seem to limit the light of authorization for such 
examination, or ivhich make specific requnements regarding such 
authoiization, oi which make postmoitem examination mandatory m 
certain cases A numbei of states require necropsy of executed crimi- 
nals, in Hawaii, theie is the interesting legulation that the high sheriff 
shall deln er the body of an executed criminal “to any surgeon Mdio ma} 
wish to ha\ e such a bod} for dissection ” The law of Connecticut 
specifies that the consent for necropsy of patients rvho die m hospitals 
must be m writing, and that hospital authorities may authorize an 
autopsy if, after due diligence, they cannot locate any relatives or 
friends entitled to the custody of the bod}, but provides further that 
the autopsy shall not be done until a reasonable time, not exceeding 
fort} -eight houi s, has elapsed The Illinois statute contains an anomalous 
provision that has led some coroners to contend that a neci opsy may not 
be held in that state unless authorized by the coroner, even if those 
legall} entitled to give permission for the performance of an autopsy 
wish such an examination made This contention is based on the final 
sentence of chapter 31, section 10, of the Revised Statutes of Illinois, 
which reads as follows 

In any case where a person is supposed to have come to his or her death b\ 
violence of a criminal character as aforesaid, and in cases where the cause of 
death is not known, and concerning which the circumstances evidence violence 
of a criminal character, or death from criminal means, or where said cause of 
death is unascertainable otherwise than bj' autops\, the coroner maj, in his dis- 
cretion, either before or after the jurv is summoned and sworn, call a physician 
to examine the body of the deceased, and if from examination, or from a 
preliminar\ investigation by the coroner, the cause of death cannot be definitely 
ascertained by the coroner, he maj in his discretion, or the jury after being 
summoned and sworn, mav, in its discretion, order and direct an autopsy to be 
held upon the body to ascertain the cause of death In all cases where 

the coroner has reasonable ground to believe or suspect, or where there is any 
evidence, that death resulted through criminal means or agencies, it shall be 
his dut\ to conduct a postmortem examination upon the bodj"^ Piovidcd, how- 
e\er, that there shall be no autopsy ordered, directed or held except as heretofore 
m this section expressly provided 
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It will be noted that the foregoing statute defines the conditions 
under which the coionei may perform oi older an autopsy, and that 
it gives him wide authority in this respect The tno clauses that lead 
“in cases wheie the cause of death is not knonn and or wheie said 
cause of death is unascertainable otherwise than by autopsy would 
seem to give the coioner unlimited latitude m the mattei of postmoitem 
examinations The final provision of the section, which states veir 
clearly that a neciopsy shall not be held except as provided m the rest 
of the section, nhich relates entirel} and only to the authority of the 
coroner in such matters, would appear to prohibit the perfoimance of 
an autops>, even if consent has been given by surriving relatives, 
unless the coroner also authoiizes the examination If a suit bi ought 
against a coroner, ostensibly to limit his poners, should result in a 
decision upholding the constitutionality of the section as a whole, there 
will arise the possibility of interference with postmoitem examination 
by an unfriendly coroner or undertakei, as well as the furthei possi- 
bility of a suit for damages if an autopsy is held with the consent of 
the relatives but without the expiess consent of the coronei The Illinois 
statute leads one to feel that the laws of each state relating to the 
powers of the coroner should receive closer sci utmy by those interested 
in the development of medical science through postmortem examina- 
tion than such laws have received 

In Louisiana, in addition to the statutory provision authorizing the 
coroner to hold a neciopsy whenever deemed necessaiy by him, theie is 
a regulation of the state department of health that permits the board 
or any local health officer to order a postmortem examination of aii} 
person or animal dead of a suspected communicable disease 

In Massachusetts and some of the other New England states that 
have adopted the medical examiner system, the authority for ordeiing 
a medicolegal necropsy is vested in the legal arm of the government 
Nominally, at least, the medical examiner functions when ordered so 
to do by the attorney general, the district attorney, the mayoi or the 
selectmen In Oregon the coroner acts on direction of the district 
attorney In Maine, which has the medical examiner system, the statute 
requires tliat a necropsy held by the medical examiner be made in the 
piesence of a physician and one other “disci eet person ” 

The Michigan law relating to necropsies appears at first glance to 
be restrictive It is, however, definitive rather than actually restrictive 
After stating that the right to dissect the dead body of a human being 
shall be limited to cases specifically piovided by statute,” the law goes 
on to say that an autopsy may be done when authorized by the coionei, 
or by direction or will of the deceased oi when consent is given by 
the next of km or by the person charged with the burial of the body 
The extent of the postmortem examination may be limited by the person 
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authonzing its perfoimance Anothei Michigan statute gives the Indus- 
tiial Commission the authoiit> to orclei an autopsy if such examination 
IS considered necessaiy m the settlement of death claims Still anothei 
section provides that evei} autopsy pei formed by a coioner shall be 
held at a public moigue, if there is no public moigue, then the necropsy 
must be done at the lesidence of the deceased 

North Dakota. Oklahoma and Oiegon lecogni/e the authority of 
the coionei to hold or older an autops), the right of the peison entitled 
to custod-i of the body to give pei mission foi necrops) And the powei 
of the legislatuie to enact specific provisions relating to necropsies 
South Dakota, in addition to similai geneial piovisions, specificalh 
authorizes the postmortem examination of those who die while undci 
medical caie m a chaiitable institution maintained b} the state, pro- 
vided the next of km hare aiipaiently neglected or abandoned the 
inmate Failuie to have made inqunies concerning the inmate dm mg 
a peiiod of six months piecedmg his death is defined as neglect 

The ordinances of the City of Manila, m the Philippine Islands, 
give to sanitary mspectois the light to demand a nccropsi if theie is 
reason to believe that the cause of death is ditlerent from that stated 
m the certificate of death The Administrative Code pi o\ ides for the 
aid of the depaitment of legal medicine of the College of ]\Iedicme of 
the University of the Philippines m an> death the cause of wdneh is not 
satisfactoiil} explained This w'ould ajipear to be a neaier approach 
to making available the services of a unneisily depaitment of legal 
medicine m w'oik of the kind usually done by the coionei than that 
wdneh pi e\ ails m anv part of the continental United States 

ANATOJriC \L .fiCTS 

Laws legulating the disposal of unclaimed dead bodies ha\e been 
enacted by all states except Arizona Delaw^aie, Floiida, Idaho, Louisi- 
ana Mai > land, iMontana, New Mexico, Nevada and Rhode Island 
The purposes and lestiictions of the anatomical acts as the} have been 
termed, are much the same m the vaiious states that have such acts 

Dead human bodies to which the anatomical acts apply aie those 
w Inch w'ould har^e to be buried at public expense They are bodies that 
are not claimed b^ i datives or fi lends, wdio w'ould ha\e to beai the 
expense of burial The agencies that have contiol of such bodies at the 
time of death are usually those chaiged wuth the caie of the indigent 
oi criminal These agencies are specified m the Aikansas law'' as 
follow'S ‘the boaid of health of any cih, village oi towmslnp, the 
ina}or or common council of any cit}, and the officei oi board having 
diiection or contiol of an} almshouse, prison house of correction oi 
Tail ” In California the agencies which ma} have contiol of the bodv 
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at the time of death are the “shenft, coroner, keeper of a city poor- 
house 01 reformatoiy, public hospital or asylum, county jail. State 
piison, or city or county undertaker, or any and all State, county, town 
and city officers having possession, chaige or contiol of bodies to be 
buried at public expense ” This state has the further interesting pro- 
\ision that if a body becomes "unfit” for educational pui poses through 
neglect of the lesponsible person promptly to notify the board that he 
has such a bod} m his possession, the body is to be buiied at the expense 
of the negligent official 

Practically every state that has an anatomic law exempts the bodies 
of travelers and strangers from the provisions of the law In the 
Philippines the law does not apply to the bodies of piisoners In most 
states, the disposal provided for In the anatomical act is not effective 
if the deceased has requested during his last illness that his body be 
buried The Tennessee law does not apply to counties with a popula- 
tion of 4,000 or under The unclaimed bodies of those dead of con- 
tagious disease do not come under the provisions of the anatomical acts 
of most of the states 

Some of the acts specify a period of forty-eight hours following 
death during which the body may be claimed b} relatives or friends for 
burial Other states require that immediate notification be given by 
telegraph to the authority that has control of unclaimed bodies In 
Alabama, notice of the death of a supposedly fiiendless and destitute 
pei'son must be posted on the door of the courthouse for forty-eight 
hours following death Most states specify a period of time, which 
varies from twelve to sixty days, during which the body must be held 
by the final recipient before it may be used for the purposes stated m 
the act If, during this period, the body is claimed by any one who is 
willing to defray the cost of burial, it must be surrendered without 
question 

Bodies, the disposal of which is covered by the anatomical acts, are 
in many instances those of persons on whom the superintendent or 
other administrative official of a hospital could, under the common 
law, grant permission for necropsy As the acts abrogate this right, 
the pathologists may be inclined to feel a certain degree of hostility 
toward them The legal custodian of the body under the act may, 
however, grant permission for postmortem examination if the latter is 
deemed necessary or ad\i sable 

Without such authoiization, patholog}’- has precedence over anatomy 
in a few instances The act of Georgia specifically states that autopsies 
ma} be done on the bodies of patients who die in the Georgia State 
Sanitarium The Augusta State Hospital and the Bangor State Hos- 
pital of Maine need not surrender bodies to the anatomical board, but 
may themselves conduct autopsies, postmortem examinations and dis- 
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sections “foi the achancenient of medical science’ Massachusetts also 
gives precedence to the autopsy, if the cause of death cannot be other- 
wise ascertained New York lecognizes the right of the person in 
charge of a hospital to ordei a neciopsy, unless objection is made b} 
the next of km, in the case of unclaimed bodies, howevei, the medical 
schools have a piioi claim on such bodies foi the puipose of teaching 
anatomy 

The purpose of the anatomical acts is usually stated to be the 
advancement of “medical science,” “anatomic science,” “medical knowl- 
edge” or “medical teaching” They furnish mateiial for the dissecting 
room In so doing, they have uiped out the scandals of giave robber} 
and of the illegal sale and ti anspoi tation of dead human bodies The 
latter purpose is recognized in the act of the District of Columbia 
which is entitled “An Act for the Promotion of Anatomical Science 
and to Prevent the Desecration of GraAes m the District of Columbia ” 
All of the anatomical acts provide that the body must be used •within 
the state in ivhich death occuired Sale or ti anspoi tation outside the 
state is punishable by fine or imprisonment or both On the other 
hand, interference with the provisions of the act is also jiumshable 

The agency provided by the anatomical act for cair}ing out the 
piovisions of the latter varies in difterent states but is much the same 
in general principles This agency becomes the legal custodian of 
the unclaimed dead body and makes distiibution of such bodies in accor- 
dance with regulations named in the act itself or draivn up b} the 
agency The latter may be the state board of health, an anatomical 
board provided for by the act or named b\ the deans of the medical 
schools of the state, or the state or some other unnerslt^ 

The final distribution of bodies the disposal of vhich is piovided 
for by the anatomical acts is, in general, to medical schools The dis- 
tribution IS made according to the number of students eni oiled The 
Connecticut law" specifically names the school of medicine of Yale Uni- 
versity the recipient of unclaimed bodies In iMichigan, the act pio- 
vides that the bodies of those wdio die outside the limits of Wayne 
County shall go to the University of Michigan , the Detroit College of 
Medicine and the Detroit Homeopathic College are made the lecipients 
of the bodies of those ■w"ho die within Wa}ne County The University 
of Wisconsin receives the bodies fiom the western United States judi- 
cial district of the state, Marquette Universit} those from the eastern 
federal judicial district Mississippi, South Dakota, Utah and West 
Virginia name the state university in their acts 

Iowa gives recognition to osteopathy and chiropractic schools in the 
following 

The body shall be delivered to the medical college of the State uni- 

versity or some osteopathic or chiropractic college or school located m this State, 
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^^hlch has been appro\ed under the law regulating the practice of osteopathy or 
chiropractic 

In some states, schools of dentistry may receive bodies Kansas, 
North Carolina and \'’irginia grant to schools for the teaching of 
embalming the same piivileges as to medical schools 

Alabama, Illinois, New Hampshire, North Dakota, Pennsylvania 
South Carolina, Vermont and Washington permit distribution of dead 
bodies to individual physicians and surgeons and to associations othei 
than medical colleges In most of these states the medical schools have 
the prior claim, individual physicians receiving bodies only if there is a 
suiplus above the needs of the schools In New Jersey, the official who 
has charge of an unclaimed dead body is lequired to give notice to the 
pathologic and anatomical associations of the county, and to sui render 
the body to either or both of these associations on lequest 

Some states, especially those that require that the body be held for 
a considerable time before it is used for dissection, lequire that the 
body be embalmed Othei states make no mention of embalming All 
demand that the portions left after dissection be mteiied, cremated oi 
disposed of m such manner as will not outrage public decency In 
some states an approved bond must be filed before a body may be 
leceived by a school or a person 

EVIDENCE AND THE QUESTION OF PRIVILEGE IN 
RELATION TO THE DEAD BODY 

Information gained by a physician from anothei peison, when the 
1 elationship between the two is that of physician and patient, is privileged 
and as a general rule is not admissible as evidence Although the com- 
mon law does not recognize the privileged character of communications 
between physician and patient, many states have enacted statutes that 
piolnbit a physician from divulging information gamed by the treat- 
ment of a patient or thiough communications made by the latter The 
federal courts also recognize the rule of privileged communications 
As a general rule, information gained by the performance of a 
necropsy is not privileged and is therefore admissible as evidence A 
state of confidentiality, which is the basic principle that makes communi- 
cations privileged, cannot exist between a dead body and a living person 
A court decision expi esses the matter thus 

A dead man is not a “patient,” capable of sustaining the relation of conhdence 
toward his phjsician which is the foundation of the rule given in the statute, but 
IS a mere piece of senseless clay which has passed beyond the reach of human 
pi escription, medical or otherwise 


9 Harrison v Sutter State Railway Companj^ 116 (Calif) 156 



1234 


ARCHIVES or PATHOLOGY 


The claim of pinilege has a numbei of times been set up in court 
actions with the object of pre\enting the admission as evidence of 
information gained by postmortem examination Courts have con- 
sistently lefused to allow the claim, and have admitted as testimony 
facts learned at neciops} 

In at least one instance,^® infoimation gained thiough postmortem 
examination has been held inadmissible as evidence on the ground that 
it was privileged In this case, the autopsy was done by the physician 
who had attended the deceased during hei last illness The court held 
that the physician’s attendance on and tieatment of the deceased during 
her lifetime had materially aided him m the performance of the autops} 
and in the determination of the cause of death 

LIABILITY FOR UX \UTIIORIZnD NCCROPSY 

It has been noted in a previous section that neciopsies may be done 
only when consent thereto has been given b} those entitled to the cus- 
tod}'^ of the body oi charged with the duty of its burial, or when ordered 
by the coroner, or when made necessary In specific statutory enactment 
An autopsy done under any other conditions is unauthorized and ren- 
ders him who performs it liable to suit foi damages 

In determining the liability for and the amount of damages, several 
important questions enter into consideration Since there exists no 
right of propert> in the dead hujnan bod), it has been maintained b) 
some that no property damage is done m the peiformance of an 
unauthorized autopsy Theie does exist, however, a right of custody 
to the dead body, as well as a light or dut) of sepulture An essential 
element of these lights is possession of the body in the same condition 
it was in when the breath of life left it Interference with or violation 
of these rights is a wrong or injury, foi which the injured person may 
go to court It IS in their decisions on this subject that learned judges 
make frequent use of “mutilation,” “desecration” and other opprobrious 
terms Courts have been unanimous m the opinion that a person 
wronged by an unauthoiized postmortem examination of a body, to 
the custody of which he is entitled, shall be compensated 

A question that appears to be in an unsettled state relates to the 
liability of the ph)sician who does an unauthorized neciopsy because 
he considers such an examination necessary to asceitam the cause of 
death, in order to be able to comply with the regulations concerning 
death certificates and burial permits In one of the citations given by 
Wemmann,^^ the claim foi damages was upheld In other cited cases, 
courts have ruled that such an autopsy does not render the physician 
liable to damages if it has been done in a proper manner Having a 

10 Thomas v Township of Byron, 168 (Mich ) 593 

11 Weinmann (footnote 2, p 88) 
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bearing on this matter of unauthorized autopsies is the ruling that the 
making of a slight incision for the purpose of determining the cause 
of death, theie being no dismemberment or removal of organs, is not 
mutilation of the dead body m a sense that gives cause for legal action 

When an unauthorized autopsy is done for the avowed purpose of 
determining the cause of death, m order that the death certificate may 
be properly made out, the decision of the courts of any given state would 
probabl)^ be influenced by the statutory and departmental regulations 
governing death certificates and burial permits If a physician hon- 
estly feels himself unable to state the cause of death probably the 
safest course for him to pursue is to place on the coroner or medical 
examiner the i esponsibihty of authorizing the certificate of death or a 
necropsy if the latter is necessar} 

The removal of parts or organs from the bod)’’, consent for necropsy 
having been given m proper form, has also engaged the attention of 
the courts Most pathologists and hospital administi ators probably 
believe that when no verbal or written restrictions are included in the 
consent for necropsy, the lattei may be as complete and as thorough as 
the pathologist deems necessary In the first place, it is to be noted 
that the person entitled to give permission for necropsy is entirely 
within his rights m placing on the necropsy whatever restrictions he 
chooses Any violation of the restrictions would be cause for legal 
action Furthermore, it has been held that, an autopsy having been 
authorized, the doing of anything more than is actually necessary to 
determine the cause of death is not permissible W einmann said that 
a “physician cannot legally remove and retain portions of the bod) , 
unless such procedure is essential for determining the cause of death 
or for the determination of some other reason for which the autopsy 
was ordered or permitted ” In a case m which a father alleged that 
organs had been removed from the body of his son during an autopsv 
and had been illegall) retained or disposed of, the court made the 
following strong statement 

While It may be true there is no right of property in a dead bod}^, in the 
ordinary sense, it is also true that the nearest relatives of the deceased are and 
always have been in all ages, so far as known, except under ecclesiastical law, 
recognized as legallj entitled to its custody, to lay it anaj in burial It is 
the duty no less than the right of such relatives to protect it from unnecessarv 
violation, and any infringement upon that right, except where made necessary 
for the discovery and punishment of crime, violates the tenderest sentiments 
of humanity Unless sufficient reason existed for an autopsy he was 

entitled to the bodj unmutilated If such reason did exist, he was, neverthe- 
less, entitled to the whole body, even though necessarily disfigured, unless it 
proved necessarj'^ to remove and preserv’^e some particular organ for further 

12 Weinmann (footnote 2, p 90) 

13 Palenzke v Bruning et al , 98 (111 ) A 644 
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examination, as to whether a crime had been committed, or for evidence But 
none — coroner, nor doctor, nor undertaker — ^liad the right to remo\e parts of the 
bodj and, without the parents’ consent, throw them into a privy vault Such 
conduct violates e\ery instinct of propriety, and could not fail to outrage the 
feelings of kindred of the deceased For such violation of appellant’s rights an 
action for damages can, we think, be maintained 

The attitude of the legal mind totvard postmortem examination and 
the fine distinctions it draws between the act, the intent and the letter of 
the law are not alwa}s entirel} or easily comprehensible Judges speak 
of the determination of the “exact cause of death” as if this Avere an 
exact science, or as it it could be done by means of a small incision oi 
b)'^ superficial inspection of the organs thiough a larger incision Eveiy 
pathologist knows that the cause of death must often be determined 
by exclusion, b} the careful examination of ever}^ important organ of 
the body in order that he may decide that any given lesion is the cause 
of death He know's that he must frequently call to his aid every 
resource of pathologic histolog)% chemistr} and bacteriology to deter- 
mine the cause of death His defense, if accused of carr3^ing a post- 
mortem examination further than may seem necessar} or of retaining 
an} thing from the bod}, w'ould piobabl} be that he alone is competent 
to decide what is necessary to do in order to determine the cause of 
death in anything approaching the exact manner that the law seems to 
recognize 

A final point foi consideration is the responsibility of the pathologist 
who permits any one to witness a postmortem examination The 
embalming law's of a number of states, which are discussed m a later 
section, specifically prohibit the presence of any one dining the prepara- 
tion of a dead body other than those actually necessary for the w'ork 
It has been held that the right of privacy, even when such right is 
recognized, dies wnth the individual Yet m the matter of permitting 
any one to be present at an autopsy, there enters again the question of 
the feelings of survning relatives Whether a pathologist lays himself 
open to a claim for damages if he permits witnesses at a necropsy, 
other than a medicolegal one, m which case the presence of wutnesses 
ma} be required by law', has not come up for adjudication In the 
absence of legal precedent, Wemmann^'* gave the following opinion 

It w'ould appear that if the conduct of a person who introduces total strangers 
into an autops 3 ' room is of such a character as to arouse a feeling of repulsion 
tow'ard the perpetrator of the act on the part of the next of kin or other relatives 
or friends, if such action w'ould tend to subject the relatives or kindred to ridicule 
or unpleasant notoriet> , or if such act would be reasonably certain to shock the 
sensibilities of aiw person, it would seem reasonably certain that such an act 
w'ould render the person guilty of it liable m an action for damages 

14 Wemmann (footnote 2, p 91) 
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It will be seen that he \\ hose duty and \\ ork it is to make postmortem 
examinations exposes himself to the possibilit} of legal action, if the 
examination is unauthorized or if certain other contingencies arise in 
the course of an autopsy for which consent has been given If the 
action IS a claim for damages, its basis is not a violation of a right of 
propert}’’ in the dead body, but a violation of the rights of custod}'' and 
sepulture, with resulting mental anguish and injur} to the feelings of 
those who have these rights Mention has already been made of the 
doctrine of mental pain and anguish In its relation to unauthorized 
autopsies, Wemmann discussed it again as follows 

We have alread\ seen that damages for mental pam and anguish ha\e been 
awarded in cases in\olving the question of a violation of the rights of sepulture 
lested in the legal custodians of the body This same rule holds good in cases 
of unauthorized autopsies It will not be necessary’’ to go into the theory’’ of 
“mental pain and suffering” as that has been done to an extent sufficient for our 
purposes in a preceding section 

Suffice it to saj, that in those jurisdictions allowing damages for injuries to 
the feelings, a pathologist vho performs an unauthorized autopsv, will render 
himself liable in damages to the extent of being compelled to pay for the damage 
he has inflicted on the feelings of the persons injured In jurisdictions w’’hich wull 
not allow' damages for mental anguish m a case like the one under discussion, the 
great probability is that merely nominal damages could be collected, for the only 
theory on w'hich damages are ordinarily assessed is a violation of a right of 
property Now we know that no one has a right of property in a dead human 
body, and therefore the pathologist who performs an autopsy' without the consent 
requisite to make it a valid act, violates no right of property Therefore, if the 
court w'lll not allow' damages for mental suffering, it would follow' that only' 
nominal damages could be awarded It w'ould be safe to say, however, that m the 
great majority of cases a person making an unauthorized autopsy w'ould render 
himself liable to pay for such injury to the feelings — or exemplary' damages, as 
some courts ha\e put it w'ho do not wish to say that they have allow'ed damages 
for mental anguish m such a case 


EMBALMING 

In most of the states, regulations relating to embalming deal with 
licensure of embalmers Some states have statutory or departmental 
provisions that are of interest to the pathologist, the medicolegal expert 
or the public health official, in that they make embalming mandatory in 
certain cases, prohibit it m certain otheis or prescribe the ingredients of 
the material used foi embalming 

Colorado, Connecticut, Illinois, Kansas, Maine, Massachusetts, New 
Jersey, New Mexico. Oklahoma, South Carolina, Vermont, Ahrgima 
Wisconsin, AVyommg, the District of Columbia, the Philippines and 
Porto Rico prohibit embalming if there is reason to believe that death 
was due to othei than natural causes, unless permission is obtained 
from the coioner, medical examiner or othei propei official The 
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wording of the statutes of many of these states is such as to appear to 
place the i esponsibihty ot detei mining whether pei mission for embalm- 
ing IS necessai}^ directly on the undertakei or embalmer If a certificate 
of death is lequiied before embalming in any case, the undertaker is 
lelieved of the i esponsibihty of detei mining whether the ciicumstances 
of death weie such as to lequue pei mission 

The composition of the emlialmmg mateiial, especially as it relates 
to interdicted substances, is coveied b} legulation in Connecticut, Idaho, 
Kansas, jNIississippi, Nebiaska, New Hampshne, South Dakota and 
Wyoming The substances most widely piohibited are mineral poisons, 
of which aisenic and meicury arc named in most instances Some 
states add zinc, lead, coppei, silvei oi antimony to the list Since the 
law IS such a sticklei foi veibal piecision, one wondeis what an 
embalming fluid might contain in Mississippi, where such a fluid may 
not contain “arsenic oi othei deadly poisons” Chloial, strychnine or 
cyanogen compounds aie not peimitted m some states In ceitam states, 
only fluids containing foimaldehyde may be used A statement on the 
label giving the percentage of foimaldehyde, or one indicating that 
the fluid contains no mineral poisons, may be required The amount 
of fluid to be used may be specified , this is usually 5 per cent of the bod} 
weight in ordinaiy cases, and 10 pei cent in contagious diseases 

Delawaie specifies a long list of contagious diseases m which 
embalming must be done befoie the body may be removed from the 
loom in which death occurred This state also requires that when 
death was due to smallpox, the body must be “ciemated or buried 
deep” In New Yoik, “before embalming any dead body, or injecting 
theiein any fluid, such tests as shall be pi escribed by the supervisor of 
embalming must be applied, to determine beyond all doubt the fact that 
life is extinct ” In the District of Columbia a body may not be embalmed 
within four hours of death, unless a certificate of death has been filed 
and accepted befoie the expiration of this peiiod In Arizona and 
Nebraska, none othei than the embalmer and his absolutely necessaiv 
assistants may be piesent in the room wheie a body is being embalmed 
or piepared foi burial In the Philippines, “all embalming must be 
pel formed only m a moigue piopeily built so that it is fiee from flies 
and othei insects ” 

TRANSPORTATION OF THE DEAD BODY 

Regulation of the transpoi tation of the dead human body is dele- 
gated in most states to the department of public health or some othei 
similar agency In addition to such regulations, the tiansportation is 
governed also by rules made by the common carriei and by the fedeial 
quarantine and customs regulations In general, transportation requires 
a transit permit oiiginating at the place where death occurred A 
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permit issued by the state into which the body is to be shipped is also 
required b} certain states A prerequisite for the transit permit is an 
accepted certificate of death, the issuance of which co^ers any matters 
that may concern the coroner, medical examiner, registrar of vital 
statistics or public health officials 

Other details vary considerably in the dififerent states The regula- 
tions 111 force m Aiizona have been adopted by the National Funeral 
Directors’ Association The mam features of the Arizona regulations 
are covered in one form or another b}' the rules of most other states 

When death has been due to certain specified contagious diseases, 
namely smallpox, plague, Asiatic cholera typhoid, scarlet feiei or 
diphtheria, the body must be thoroughly embalmed with an approved 
fluid and must be placed m an hermetically sealed metal or metal lined 
box In deaths due to othei causes, embalming may not be required 
if the body can reach its destination within twentj-four hours aftei 
death If a longer period is required embalming is necessary 

The size of the bod}'^ box, the number of handles that it must have 
and the transit labels to be affixed are often specified Many states pro- 
hibit the shipment with the body of articles that may have been exposed 
to contagion during the course of a contagious disease Persons who have 
been exposed to such diseases may^ not accompany the dead body under 
the rules of certain states 

BURIAL 

The usual method of final disposal of the dead human bod)’-, other 
than the methods prescribed by anatomical acts m the case of unclaimed 
dead, is burial Under the common law it would probably be legal 
to bury a body m any place determined on by the next of km, on whom 
the duty of sepulture devolves The right of burial m a place requested 
by the deceased or determined on by the next of km would no doubt 
be restricted, even under the common law, by regard for public health 
and public sentiment The legality of interment m places other than 
recognized burial grounds has usually come to the attention of the courts 
in the case of infants and children who have been buried by parents 
who claimed that they could not meet the expense of regular burial 
or that the recognized burial place was inaccessible Questions other 
than burial, such as infanticide or failure to have filed a certificate of 
death, may entei into such cases 

What might be legally done under the common law is restricted 
by the statutory regulations m force m all states relative to the disposal 
of the dead What may be done is influenced first of all by the neces- 
sity of filing a death certificate signed by the attending physician or 
by the health officer, registrar of vital statistics, coroner or medical 
examiner if death occurred without medical attendance Filing of the 
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certificate of death necessitates the obtaining of a fiuiial, disposal or 
lemoval peimit The legulations concerning the latter usually specify 
the length of tune that the body may remain unburied and the place 
and mannei of its interment 


canMAiioN 

Cremation is one of the most ancient forms of disposal of the dead 
With the advent of the Chiistian eia it fell into disuse, to come into 
favor again onl) comparatively recently The paucity of definite legu- 
lations relating to this form of disposal is asciibed to its relativel} 
recent revival In general, it would appeal that if theie are no definite 
legal provisions regulating the procedure, confoimit) with the regula- 
tions foi burial will permit cremation 

California, Coloiado and Penns}lvania b} statute require special 
permits for ciemation Connecticut, Missouii, New Jersey and Ohio 
have regulations i elating more especially to the location and management 
of crematoiies, the recoids to be kept or the disposition that may be 
made of the ashes Minnesota, New York and Nevada have stat- 
utes that make buiial and cremation alternatne methods of disposal 
Although these aie the only states mentioned as haMiig regulations 
regal ding cremation, in mail}'’ other states the pei mission of the coroner 
or medical examiner is necessar}^ befoie a bod} may be cremated The 
pin pose of such a rule is the wise one of pre\enting the destruction 
of necessary evidence if circumstances should make necessar} an inquest 
or an investigation of the death 

The brief section on cremation closes with the following interest- 
ing paragraph 

Whether special regulations concerning cremation exist in a gnen jurisdiction 
or not, it IS essential, when cremations are made, to secure the burial permit, etc 
Even when a phjsician cremates the bodj"^ of a stillborn child, when it has advanced 
to that stage of deielopment when it can be said to be a human body, or ivlien 
he burns a portion of a body removed during the course of operation (if that 
portion of a body is considered as a dead bodv in Ins particular jurisdiction), it 
IS essential that all certificates be filed, permits obtained, and returns and reports 
be filed as required by law in case of interment, if no specific regulation concern- 
ing cremation exists 

EXHUMATION 

Most of the common law court decisions on the subject of exhuma- 
tion relate to controversies between surviving relatives over the remoi'^al 
of a body that has been buried Exhumation in such cases has no 
medicolegal interest Such an interest is intolved, how^ever, if the 
exhumation is for the purpose of determining the cause of death in 


15 Weinmann (footnote 2 p 178) 
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order to establish or to disprove a claim for insurance Courts usually 
refuse to order exhumation unless some controlling public reason or 
superior private right is involved 

But the matter of exhumation is not entirely one of common law 
In many states it is covered by statute or by the legulations of the 
department of health The coroner or medical examiner may authorize 
exhumation, if there haie come to light after the burial of the body, 
circumstances that make examination of the body advisable from the 
standpoint of criminal justice 

The statutory or departmental regulations of most states in regard 
to exhumation have for their chief purpose the protection of the public 
health With this object in view, the rules laid down relate to the 
time of day or yeai when exhumation may be done, or they prohibit 
the presence of any persons other than those necessary for the work 
Some states lequire a special permit from the department of health, 
the department of public welfare or the bureau of vital statistics Some 
require special permits for disinterment only when death was due to 
certain specified infectious diseases In such cases there may be pre- 
scribed a minimum peiiod of time that must elapse between death and 
exhumation 

The subject of exhumation is briefly summarized by Wemmann 
thus 

Although courts are loath to disturb a corpse in its final resting place, 3 ''et 
exhumation will be ordered when required by the demands of justice and equity 
In all such cases, howeier, there must be a strong showing of some controlling 
public reason or superior prnate right, and due regard aviII always be given to 
the wishes of the decedent expressed during his lifetime, when possible, to con- 
siderations of public sentiment, public health, and public welfare, generally, and 
finally, to the feelings of surviving relatives and friends 


CONCLUSION 

An attempt has been made to summarize the information contained 
in “A Survey of the Law Concerning Dead Human Bodies ” For 
most of the subjects covered, the original bulletin quotes in detail the 
laws of the various jurisdictions, which are arranged alphabetically 
according to states and territories The reader who desires more detailed 
information of the law on any particular subject in any given jurisdic- 
tion IS referred to the original It should be borne in mind that the 
laws as given may be modified by additional local municipal regulations 


16 Wemmann (footnote 2, p 192) 
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University News, Promotions, Resignations, Appointments, Deaths — 
The University of Penns^lvanla has conferred the honorary degree of doctor of 
laws on Theobald Smitli, who recenth retired as director of the department of 
animal pathology at Princeton of the Rockefeller Institute for kledical Researcli 
Matthias Nicoll, Jr. has resigned as commissioner of health for the state of 
New York to become health officer of Westchester Countj, N Y 

Thomas Parran, Jr, of the U S Public Health Service has been appointed 
commissioner of health for the state of New York 

Viktor Muller-Hess, professor of legal and social medicine in the Univcrsitv 
of Bonn, has been appointed professor of legal meditiiie in the University of Berlin 
in the place of Fritz Strassmann 

Dr Kenneth M Ljnch, professor of pathologv, ^Medical College of the State of 
South Carolina, was elected president of the South Carolina Medical Association 
at its eighty-second annual convention, Ma> 6 to 8 Dr L\nch is also serving this 
jear as president of the American Societj of Tropical jMedicinc and as president- 
elect of the American Societ} of Clinical Pathologists 

Medical Fellowship Board of National Research Council — The next 
meeting of this board will be held on Oct 14, 1930 Applications for consideration 
at this meeting must be in the hands of the sccrctar\ of the board (B and 21st 
Streets, Washington, D C ) before September first next 

Charles Nicolle, director of the Pasteur Institute of Tunis, and well known 
for his work on tjphus fe\er for which he was awarded a Nobel Prize in 1928 
has been elected a member of the French Acadenn of Sciences 

At the recent meeting in Atlantic Citj of the Association of American Pln- 
sicians, the Kober Ivledal was awarded to Janies B Herrick, Chicago, for his 
investigations in clinical medicine 

George R lilinot, Boston, has been awarded a gold medal b\ the National 
Institute of Social Sciences, New York 

The Trudeau liledal of the National Tuberculosis Association has been awarded 
to Henry Sewall, Denver, in recognition of his work on tuberculosis 

H J B Frj, pathologist to the Research Institute, Cancer Hospital, London, 
died on May 5, 1930, from streptococcal infection contracted while making a 
postmortem examination 

American Association of Pathologists and Bacteriologists — At the 
meeting in New' York, April 17 and 18, 1930, the followmig officers were elected 
president, George R Callender , vice-president, Ward J MacNeal , treasurer, F B 
Mallory, secretary, How'ard T Karsner incoming member of council, O T 
Avery, assistant secretary, Robert A Moore 

For distinguished service m pathology and bactenologj , the Gold Headed Cane 
of the Association w'as conferred upon Theobald Smith, Princeton, N J 

Committee on Research in Syphilis — It is reported (Venereal Disease 
Information 11 63, 1930) that this committee now' sponsors four major groups of 
studies the biology of Spii ocUaeta palhda (cultnation, life cj'cles, different strains, 
relation between sjphilis and yaw's) , the reaction of the bodj to sjphilitic infection 
(latent infection, reaction to infection and to antisvphilitic drugs, mechanism of 
Kahn and Hinton tests) , experimental chemotherapj , relation of treatment to 
the development of dementia paral 3 'tica For these purposes, tw'enty grants have 
been made, amounting m all to $91,515 In addition, funds have been provided 
for the studj' of the results of treatment for sjphilis, and for other special objects 
German Society for Legal and Social Medicine — The society has a 
membership of about 400 and publishes the Deutsche Zcitschnft fur die gesamte 
go ichthche Mcdtcvi 

International Congress of Veterinary Medicine — The Eleventh Interna- 
tional Congress on Veterinary Medicine will be held m London, England, Aug 4 
to 9, 1930 The General secretarj is b Bullock, LL D , F C I S , 10 Red Lion 
Square, London, W C 1 
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Experimental Pathology and Pathologic Physiology 

The R-T Internal in Myocardial Inf\rction A R Barnes and M B 
Whitten, Am Heart J 5 142, 1929 

In the left ventricle the branches of both the right and the left coronarj 
arteries are similar m architecture, leaving the mam artery at right angles and 
directly penetrating the myocardium In the right ventricle the branches of the 
right coronary artery leave it m the same general direction as that of the vessel 
from which they arise Myocardial infarction of the right ventricle is rare 
Infarction from occlusion m the right coronary circuit is almost alwavs found 
in the posterior portion of the left ventricle and septum, and at times m the apex 
Occlusion of the left coronary artery usually involves some part of the anterior 
portion of the left ventricle and septum Infarcts m these various locations pro- 
duce characteristic changes in the R-T interval, which enable one not only to 
localize the region involved but also often to identify the coronary artery that 
IS the seat of the trouble 2fek 


The Age and Sex Incidence of Arterial H\pertension J E F Riseman 
and Soma Weiss, Am Heart J 5 172, 1929 

The curve of age incidence m patients with hypertension shows a gradual 
progressive rise up to the age at which begins the involution of the male and 
female glands of internal secretion At this point there is a sharp sudden rise 
More than 60 per cent of the cases occur m patients between the ages of 45 and 69 
These facts suggest the possibility of an etiologic relationship between involutional 
changes of the human body and hypertension Pearl Zeek 


Lymphatic Absorption of Particulate Matter Through the Normal and 
THE Paralyzed Di-nphragm W S Lemon and G M Higgins, Am J 
M Sc 178 536, 1929 

Experiments on absorption through the normal and the paralyzed diaphragm 
confirm the observations made by Higgins and Graham that five mam channels 
carry particulate matter from the peritoneum upward through the thorax and 
into the blood stream The experiments also demonstrate the presence of a 
descending thoracic vessel which passes downward over the posterior wall of the 
thorax, sometimes receiving tributaries from the vessels of the posterior portion 
of the diaphragm and communicating with the lymph nodes m the region of the 
kidney The particulate matter seems to be taken up diffusely on the under 
surface of the diaphragm The transfer from the peritoneal surface to the 
pleural surface is rapid, and the penetration of particulate matter into the blood 
stream is effected within a period of from thirty minutes to one and a half hours 
The material taken from the lymphatic vessels on the surface of the diaphragm 
is mainly found in a free state, although a small amount is m phagocytic cells 
That taken from the lymph nodes is found mamlj’^ in phagocjtic cells, although 
a slight amount is still m a free state When obtained from the blood the mate- 
rial IS both m a free state and within phagocytic cells It is probable that the 
monocytes take up the free material quickly after it has been passed into the blood 
stream There is no question but that normal muscular contraction of the dia- 
phragm contributes much to the passage of the particulate matter Nevertheless 
the difference m size of the lymphatics on the two leaies of the diaphragm is 
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also important Tlie hmphatics on the right side are much larger and carrj 
a much greater proportion of the Kmphatic flow than those on the left E\en 
after paralysis of the right half of the diaphragm, the pattern discovered fol- 
lowing the lapse of thirtj' minutes is more distinct than on the normal left side 
Absorption through the left half when it is paraljzed is insignificant 

John Piiatr 

I^TRA.CRA^IAL PRI-bSCRr IX ^IaX DoKING SlTtP AMI UndIR CfRTAIN OtHFR 
CoxDiTioNS Liwis Stcvlnsox, B E CiiRisii NsiN and S Bern \ud Wortis, 
Am J M Sc 178 663, 1929 

1 Intracranial pressuie is increased during sleep The pressure graduallj rises 
until the patient is sound asleep, when the curve reaches its ma\umim, this is 
maintained at a fairh constant level during sound sleep On awakening, the 
pressure falls rather rapidlv again to normal 

2 There is an increase of the intracranial pressure on h mg dow n 

3 Partial sleep or drow'sy states are associated with a rlnthmic increase of the 
intracranial pressure wduch is not so high as during sound sleep 

4 Certain drugs which are known to affect the nervous svstem as sedatives 
or as stimulants depend m part for their effect on a hitherto unappreciated 
mechanical factor, namelv, an increase or a decrease of the intracranial pressure 
For example, morphine, a sedative, causes an increase of the intracranial pressure, 
while caffeine, a stimulant, produces a fall 

5 The intracranial pressure is, within wide limits, independent of the blood 
pressure 

6 The authors’ conception of the phjsiologv of sleep, arrived at from a studv 
ot their experiments and those of other workers, is as follows 

Thej believe that the sjmpathctic center in the brain which maintains vaso- 
motor tone 111 the vessels becomes penodtcallj fatigued This results m a 
vasodilatation of the blood vessels of the brain, as well as those of the peripherv 
Accompanv ing this, as further evidence of fatigue m the svinpathetic S3Stcni 
during sleep, are the constricted pupil, the slower heart rate and the decrease of 
blood pressure This vasodilatation in the brain would result in one of tw'O things 

1 The brain volume would be increased with a consequent pulling apart of the 
neurons (diaschisis) This might result in a phvsiologic interruption of function 
m the manner suggested b\ Caial and Duval when thej assumed that the den- 
drites of the nerve cell were contractile 

2 The pressure of the cerebrospinal fluid wnthin the brain would be increased 
and especiallv in the pericellular spaces, thus altering the conductivity' of the 

synapse Authors’ SuvrvrARV' 

Diapetes Insipidls and Lesions of the Midbrain T B Futcher, Am J 
Sc 178 837, 1929 

A case of diabetes insipidus due to an alveolar carcinoma of the hj potlialamus, 
secondary to a primary' carcinoma of the lung, and without mvolv'ement of the 
pituitary, is reported The case would naturally' tend to support the v'levv held 
by many that the diabetes insipidus is due to disturbance of certain regulatory' 
centers m the hvpothalamus The studies supporting the pituitary' and hypo- 
thalamic conception of the origin of the disease are reviewed Reference is made 
to the fact that it now seems amply demonstrated that there are definite nerv'e 
fibers connecting the tuberemerum and the posterior lobe of the hypophysis The 
belief IS expressed that, although there may be certain centers m the hypothalamus 
regulating water exchange m the body', the evidence seems strong that disturbance 
of the action of a diuretic-antidiuretic hormone produced m the posterior lobe of 
the pituitarv is an important factor m the etiology' of the disease, possibly by' sen- 
sitizing these centers or by influencing their function Author s Summary 
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Mechanism of Ovul\tion in the Rabbit M H Friedman, Am J Physiol 
90 617, 1929 

While no effect ivas observed on ovulation in the rabbit by the transplantation 
or injection of rat hypophjsis, the mtraperitoneal injection of the urine of preg- 
nant women produced luteimzation of the corpora hemorrhagica of the ovary of 
the rabbit, and a single injection provoked ovulation Urine from nonpregnant 
women was without this effect g Eggers 

Prodection or Artieicial Deciduoma with Extracts of the Corpus Luteum 
L A Goldstein and A J Tatelbaum, Am J Physiol 91 14, 1929 

The writers’ experiments confirm the observation that m corpus luteum extract 
there is a special hormone which as one of its functions, so sensitizes the uterine 
mucosa m the guinea-pig that deciduoma is formed on indifferent stimulation of 
the endometrium at the proper period of the sexual cycle tt -17 p^pp-pc 


The E\e in Diabetes Mellitus Martin Cohen, Arch Ophth 2 529, 1929 

Diabetes usually occurs in middle life when arteriosclerosis is apt to be present 
But the oculai complications appear after the disease has continued for some 
years, and the patient is debilitated, susceptible to infections, or chronic disorders 
have set in Of all eye lesions associated with diabetes, the incidence of retinitis 
IS highest, cataract, chronic retrobulbar neuritis, muscular disorders and distur- 
bances of accommodation, refraction and iritis occur more rarely 

The structure of the eye most frequently involved in diabetes is the retina, 
primarily its ^essels, the most typical example being hpemia retinahs, which 
involves both eyes and occurs in severe diabetes In a case cited, all the retinal 
blood vessels were moderately dilated and had a milky appearance This appear- 
ance alone, exclusive of any'- examination of blood or urine, determines the diag- 
nosis of diabetes Microscopically, the vascular walls were not involved in any 
case reported This appearance of the fundus antedates coma by"- six weeks The 
author believes that the appearance of lipemia retinahs is closelv related to the 
total fat content of the blood rather than to the cholesterol 


Diabetic retinitis is usually bilateral The retinal vessels often show definite 
pathologic evidence with varying degrees of arteriosclerosis If general hyper- 
tension is present, it is apt to aggravate the lesion of the fundus The author 
believes that this lesion is mainly due to sclerosis of the retinal vessels, which 
may be either mild or severe The disturbed sugar metabolism is only contributory 
Cataract in young diabetic patients mav exist from early childhood In older 
persons it is probably the usual type of senile cataract complicating diabetes 
Diabetic and senile cataracts cannot be differentiated by any known test The 
author cites an instance of diabetic cataract developing m a child at the age of 
1 year and 1 month 


In experiments with lenses of oxen, it is found that the fresh lens, when 
immersed m Ringer’s solution and incubated, develops the power to convert dex- 
trose into lactic acid ^The same utilization occurs when the lenses are immersed 
m the aqueous humor, but there is no change if placed in the vitreous humor 
This ability to utilize dextrose jS apparently dependent on the presence of gluta- 
thione in the lens In the diabetic person, the production of cataracts may be 


an expression of the general inability to utilize dextrose, and the lens therefore 
degenerates „ „ , 

Charles Weiss 


The Reactions or Simple Goitre to Iodinf Bruce Webster, Bull Johns 
Hopkins Hosp 45 215, 1929 

Potassium iodide m quantities of S, 2 5 and 125 mg M'as injected mtra- 
peritoneally into rabbits with simple hyperplastic thyroid glands The changes 
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in heat production were studied and correlated with the histologic changes pro- 
duced m the gland, as determined b\ biops% The quantiU ot tlnroid hormone 
elaborated, as indicated bj changes in beat production, appeared to Aar} directlj, 
w'lthin certain limits A\ith the amount of a\ailable iodine, as did the extent of 
imolution produced in the gland Ihis relationship apparenth held true until 
imolution was nearlj complete ^cthor’s Scmmara 

The Color of ihl Skix as Axal\7ed ba SprcTROiHiOTOAiLTKic IMithods 
C SiiEARD and Lons A Bulxsting, J Clin Iiia estigation 7*559 575, 

593, 1929 

The fundamental hue or dominant A\’a\elength of the skin lies m the spectral 
region 590 millimicrons (sodium acIIow) The deposition of melanin in the skin 
from sunlight decreases its relatne liiniiiiositA but does not disturb the hue or its 
puritA The same hue pres ails in the white as in the so-called black, red and 
jellow races The blood m the superficial capillaries exerts a major influence 
on the color of the skin 

Chaxges of the Trapaxocid.al Puopfrta of Sfrlm IX Peuxiciols Axemia 
F Rosexthal, Kim Wchnschr 8 1436, 1929 

During periods of remission the tr\panocidal propcrt\ of the serum of patients 
with pernicious anemia diminishes It increases with the return to normal ot 
the blood There is no satisfactor\ explanation for these changes, although the\ 
resemble those occurring m diffuse diseases of the Iner p Hirscu 

The Resorptiae Properta of the Lxtestixal ^VAI l for H axd OH loxs 
K ScHEER, Klin \Vchnschr 8 1757, 1929 

About tAvo hours after rectal injection of h\drochloric acid the urine becomes 
distincth* more acid, and about four hours after the rectal injection of sodium 
bicarbonate the urine becomes distmctlj more alkaline These results demonstrate 
that the mucosa of the colon is able to absorb H and OH ions 

Edwix r Hirsch 

The Effect of ax Extr,act or the Axterior Lobf of the Hapophasis 
OX' THE Excretiox OF J.I 1 LK F Gruter and P Stricker, Kim 
Wchnschr 8 2322, 1929 

A hormone of the anterior lobe of the hjpopliAsis has a stimulating effect on 
the mammary glands Probabh at the time of birth it stimulates the secretion 
of milk Extracts from the Iner, the lungs, the posterior lobe of the InpophASis 
and eien the placenta are without such effects Authors’ StjSiaiara 

Effect of Nhtritiox ox the Begixxing of Plberta axd the Oaariax 
Cacle W Nelweiler, Ztschr f Geburtsh u Ginak 94 28, 1928 

The date of the first estrum and the subsequent oAarian cjcle of joung female 
rats fed from the third w'eek of life w'lth different diets A\'as determined b}* the 
method of Allen and Doisa The diets used AA’ere normal, rich in carbohydrates, 
rich m proteins, rich m fats, free from A'ltamms plus factor A, B, C, and E, 
respectneh With the normal diet, the first estrum appeared after from forty-tA\o 
to forty-fixe days, and the normal oAarian cAxle A\as from four to seven davs 
With all the other diets used the animals could not be kept alne over a long 
period All the animals of these groups were dead after one hundred and fifteen 
davs Degenerative changes of the sexual organs appeared m these animals at 
an earlier date than noticeable changes m their general status No estrum was 
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seen in the great majority of animals fed with diets rich in fats or free from 
vitamins In animals fed with the remaining diets, the beginning of the estrum 
vas delayed for from one to three weeks The ovarian cycle in animals fed 
with a diet rich m carbohydrates was from tw^o to three wrecks, in those with 
a diet rich m proteins, from tw^enty-tw'O to twenty-four da>s A second estrum, 
how'ever, appeared in onlj a few of these animals The diet free from vitamins 
plus factor A had a similar effect Animals fed wuth diets free from vitamins 
plus factors B, C and E, respectivelj , had a delay of fourteen days of the first 
estrum This condition then remained permanent either immediately following 
the first estrum (vitamin E), after a period of fi\e da^s (vitamin C) or after 
fifteen days (vitamin B) The ovaries of all animals fed wuth pathologic diets 
showed a marked hypoplasia and severe degeneration of the follicles 

W C Hueper 

Pathogenesis or Icteres Neonatorum VV G Schletz, Ztschr f Geburtsh 
u Gynak 94 793, 1929 

Erythrophagocytosis and considerable deposition of iron pigment in the reticulo- 
endothelial system of the spleen and liver are absent in fetuses until 4 or 6 months 
of age They are present in mature and immature fetuses during delivery and 
increase in amount wuth the duration of the delivery and of the extra-uterine 
life The common icterus neonatorum is considered as an expression of a hyper- 
function of the reticulo-endothelial sj'stem The cause of it is unknown 

W C Hueper 


Pathologic Anatomy 


Winston F Harrison, Am Heart J 5 213, 


Congenital Heart Disease 
1929 

A clmicopathologic study w'as made of a case of congenital heart disease 
exhibiting the complex known as the “tetralogy of Fallot,” on which was super- 
imposed a subacute bacterial endocarditis wuth massive vegetations involving chiefl\ 
the tricuspid valve Associated anomalies in both the heart itself (Chian’s net- 
work) and elsewhere are discussed with reference to their bearing on the theories 
of the etiologj'- and pathogenesis of congenital cardiac defects Special reference 
IS made to the collateral pulmonary circulation in the presence of extreme pul- 
monary stenosis or atresia when the ductus arteriosus is closed In such cases 
the enlarged bronchial arteries usually supply the blood to the lungs, although 
sometimes the pencardials, mediastinals, coronaries, esophageals, subclavians or 
other arteries are called on to assume this function In the present case the 
bronchial arteries w'ere greatly enlarged Aspects of the pathologic physiology" 
are discussed with reference to the degree of disturbance of the circulation and 
its relationship to prognosis The danger from infections is noted particularly 
in the extraordinary forms of vegetative endocarditis to which such cases are 
especially prone Most patients die from mtercurrent diseases and not from 

cardiac failure . , <, 

Author s Summari 


Progeria Review" of the Liter \ture with Report of Case Vincent T 
Curtin and Herman F Kotzen, Am J Dis Child 38 993, 1929 

We have presented a case of w"hat we believe to be a relatively rare disease 
The possibility that this condition should be considered as scleroderma has been 
suggested The characteristic facies, evident from a comparison of the photo- 
graphs and commented on by Gilford and other observers, the changes in the 
cardiovascular and osseous systems, the similarity in the mentality of the persons 
affected, the subsequent course and termination, and the pathologic observations 
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in the cases coming to autopsv, seem sufficient to warrant its description as some- 
thing more than dermatosclerosis Neither can it be considered Still’s disease, 
as the arthritis is but one of the many clinical manifestations Whether or 
not e\e accept Gilford’s name, progeria, or that of dwarfism of the senile t>pe, 
proposed bj Vanot and Pironneau, we must ccrtainlj admit this morbid state 
to be a distinct entit} Failure to secure permission for a postmortem exami- 
nation 111 the case of L F places 3113 opinion as to the possible cause in tiie 
realm of speculation, although w’e feel that the arguments m favor of disease 
of the suprarenal gland ha\e the most foundation in fact Until more of these 
cases come to autops\, howe\er, we must remain m doubt as to the causatnc 


factor of what is clearh a most interesting disease 


Authors’ SuMxrm 


IXTERPRET^TIOX OF ROLXTGLX OGRAMS 01 THE CllI ST JN ChII DKEN BaSED OX 
Obser\atiox \t Necropsf Tuberculosis John A Bigler, Am J Dis 
Child 38 1166, 1929 

Evidence of tuberculosis is not found pathologicalh as frcqucnt !3 as one would 
expect from the diagnosis of films of the ciiest Tlic incidence of tuberculosis in 
children admitted to the Children’s Memorial Hospital is much lower than the 
figures quoted for tuberculosis m children The primar 3 ' focus is found more 
often pathologicall}' than on the x-ra\ film, unless calcification is present The 
more or less characteristic hilar, or mediastinal shadow, is the most frequent guide 
to the diagnosis Miliar 3 '^ tuberculosis can be recognized on the films in onl} 
about 50 per cent of the cases It can be differentiated from chronic tiibcrciiilous 
bronchopneumonia b 3 ’ the smaller size of the shadows Repeated tuberculin tests, 
when negative, are important m ruling out a diagnosis of tuberculosis 

Author’s SuMMAR^ 


Anomalies of the Urix \r\ Tr\ct in Ixfwts Algernon S Hurt, Jr, 
Am J Dis Child 38 1202, 1929 


In a series of 101 necropsies on infants less than 2 weeks of age five cases 
were found in which there were anomalies of the urinar) tract Since these 
anomalies occurred m such a low' age group, tins percentage ma 3 be taken as at 
least an indication of the incidence of anomalies of the iirinarr' tract at birth 


Although the series reported is coinparativcl} small, the data corroborate the 
e\idence that anomalies of the urinar\' tract are b 3 no means infrequent in infants 


and children 


Author’s Summary 


Splenomegaln Portal Piileboscllrosis Sampson J Wii sox and M\x 
Lederer, Am J Dis Child 38 1231, 1929 

A case of portal phlebosclerosis in a boi, aged 2 I’ears, due to a congenital 
stenosis, is described 

Congenital Essential Thrombocytopenia Harry i\I Greenw'yld and 
Irving Sherman, Am J Dis Child 38 1245, 1929 

A case of congenital throinboc 3 'topeiiic purpura is reported The reduction in 
the number of the platelets is attributed to an insufficiencY of megakar 3 'OC 3 tes of 
the bone-marrow The coincidence of anomalies of the heart and of the th 3 'mus 
gland w'lth defectwe formation of the megakar 3 ocy tes supports the conception of 
the congenital nature of the thromboci topenic purpura 

Authors’ Summary 

Mikulicz’s Disease and the Mikulicz Syndrome J P Crozer Griffith, 
Am J kl Sc 178 853, 1929 

Tyvo cases of Mikulicz’ sy ndrome are reported , one dependent on leukemia, the 
other, YYhich might be called Mikulicz’ disease proper, haY'ing no discoY'erable 
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cause The symptoms and lesions are discussed with special reference to the 
influence of tuberculosis A study of some of the literature as well as the 
bioscopic examination in my own case supports the conclusions of others, viz , 
that although tuberculosis may be a cause of Mikulicz’ disease, it is rarely so, and 
that even a histologic appearance m the glands which strongly suggest tuberculosis 
is not a positive proof that the disease is present Author’s Summary 

The Finer Histology of the Norm\l Gi omerulus Leone McGregor, 
Am J Path 5 545, 1929 

The following conclusions have been reached after studying oil immersion fields 
of tissues stained as described previously The glomerular, capsular and tubular 
basement membranes are continuous and stain red with van Gieson, blue with 
Ohmori and dark blue with Mallory-Heidenhain azan-carmine The capsule and 
tubules have an additional external, reticular, argyrophil covering The glomerular 
basement membrane is thinner than that of the capsule and tubules Pores have 
not been demonstrated, nor any elastic fiber content The glomerular, capsular 
and tubular epithelium is continuous The glomerular epithelial cells have abundant 
cytoplasm and large vesicular nuclei with one or more prominent nucleoli These 
are only cells which he outside the glomerular basement membrane They form 
complete covering for the loops following closely both tips and crevices They 
are arranged in a single layer and not in a syncytium The glomerular endothelium 
lies inside the basement membrane and therefore cannot be confused with epithelium 
The cytoplasm is very small in amount and the nuclei have a thick nuclear 
membrane enclosing much coarse chromatin Endothelial cells are much less 
numerous than epithelial There are cells, probably endothelial, which he inside 
the glomerular basement membrane but are partially surrounded by it Their 
nuclei seem to be identical with those of typical endothelium and they have very 
little cytoplasm Their situation at the orifices between the loops makes examina- 
tion very difficult Further study to decide their nature is m progress Connecti\e 
tissue cells and reticulum fibrils pass in at the hilus accompanying the vas afferens 
until it subdivides near the center of the glomerulus 

Author’s Summart 

The Cytological Changes Occurring in the Glomerulus of Clinicai 

Glomerulonephritis Leone McGregor, Am J Path 5 559, 1929 

From a microscopic study of glomeruli of sixty cases of acute and chronic 
glomerulonephritis the conclusions are as follows The intracapillary cellular 
increase is chiefly endothelial and is explained by the numerous mitoses The 
leukocytes are polymorphonuclear and are much less numerous than the endothelial 
cells A small amount of fibrin and debris is found in most of the capillaries The 
extracapillary changes consist of proliferation, degeneration and desquamation of 
glomerular and capsular epithelium These are easily distinguished from intra- 
capillary lesions because the glomerular basement membrane lies between Crescent 
formation may be due to capsular epithelial proliferation or to a combination of 
capsular proliferation and glomerular epithelial desquamation In a very early 
period, hyaline fibers appear between the cells and are soon continuous with the 
capsular basement membrane Hyaline fibers also appear inside the glomerular 
capillaries They stain blue with the Mallory-Heidenham azan-carmme, or with 
Ohmon’s rein blau and not at all with silver When first formed, they he between 
the proliferating endothelial cells and are usually attached to the basement 
membrane They appear as fine sharp lines with knobs at intersections The}" 
soon form a definite meshwork enclosing the intracapillary cells This fibrous 
meshwork is believed to be an important and typical finding in glomerulonephritis 
It IS the initial stage of the hyalinization of the glomerulus The process takes 
place in all the glomeruli but not ahvays to the same degree When the loops 
are only partially occluded, blood continues to circulate along one side and the 
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glomerulus has some function When exer} loop is occluded, the circulation cannot 
continue The fibers within the loop increase m number and caliber, many fuse, 
and the enclosed cells are atrophied by pressure The glomerular loop arrives 
at a stage where it consists of a few flattened epithelial cells, a basement membrane 
and a lumen completeh filled with a hj aline fibrous mass enclosing a few' nuclei 
Adjacent loops fuse, and the fibers contract The glomerular epithelial atrophies 
and disappears At the same time the fibers of the crescent ha\e increased and 
contracted until they ha^e eliminated most of the cells The fibrous crescent 
now' fuses w'lth the fibrous glomerulus The end-result is a sphere of fibrous 
connective tissue containing practically no nuclei The origin and composition of 
the intracapillary hj aline fibers are undetermined and require further study The} 
do not seem to be fibrin or deri\atiyes of it They are thought to be a crystalliration 
or precipitation of the intercellular exudate under the influence of the proliferating 
endothelial cells or perhaps a product of the glomerular basement membrane Later 
they are indistinguishable from typical collagenous fibers 1 he foregoing processes 
are typical of clinical glomerulonephritis The finding of a glomerular cellular 
increase (usually monoc}tes) following pneumonia and other infections is not to 
be confused with clinical nephritis The nonclmical cases do not ha\e the char- 
acteristic intracapillar} fibrous meshwork Author’s Summary 

Lipoid Nephrosis E T Beel, Am J Path 5 587, 1929 

A survey of the recent literature shows a tendenc^ to use “lipoid nephrosis" 
in a broad w'a} to include all cases of nephritis with edema, albuminuria, normal 
blood pressure and normal blood nitrogen This clinical definition includes many 
cases that are anatomicall} acute or mild chronic glomerulonephritis All the 
clinical phenomena of lipoid nephrosis, viz , albuminuria, edema, normal blood 
pressure, h}percholesterolenna, decrease of the plasma proteins with reversal of 
the albumin globulin ratio and normal blood nitrogen, ma} occur m a less pro- 
nounced form in glomerulonephritis There are many transition cases between 
hpoid nephrosis and glomerulonephritis, mz , those that fit the definition of lipoid 
nephrosis except for the presence of hypertension or moderate nitrogen retention 
These are called the mixed t}pe, or nephritis w'lth a nephrotic Einschlag From 
the clinical standpoint the two diseases cannot be sharply separated A histologic 
study has been made of 10 cases of large, fatt} kidne}S, without tubular atroph}, 
that were clinically nephritis Four of these are classed as pure hpoid nephrosis, 
3 as nephritis with nephrotic Einschlag (mixed type) and 3 of uncertain t}pe 
because of lack of clinical data The glomeruli are not normal in any instance, 
but the lesions are not of uniform type In pure hpoid nephrosis there is a 
^arylng increase in the number and size of the glomerular endothelial cells and 
an uneven thickening of the basement membrane In the mixed t}pe (nephritis 
W'lth nephrotic Einschlag) there is a marked thickening of the basement membrane 
In one instance the capillaries w'ere compressed by enlarged epithelial cells In 
tw'o instances there w'as a definite increase in the number and size of the glomerular 
endothelial cells, and a few areas in the glomeruli showed the changes character- 
istic of t}pical clinical glomerulonephritis, i e, capillaries filled with endothelial 
cells and a network of hyaline fibers Three large noncontracted kidneys w'ere 
studied in which the data were insufhcient to determine whether they should be 
classed as hpoid nephrosis Two of these showed extreme thickening of the base- 
ment membrane The third showed an enormous accumulation of fat in the tubules 
and glomeruli, large glomerular epithelial cells with hyaline and fatty degeneration, 
and leukocytes and hyaline fibers within the capillaries as in glomerulonephritis 
Lipoid nephrosis is to be regarded as a form of glomerulonephritis in which the 
glomeruli are damaged but their capillaries are only partially obstructed so that 
they continue to function and tubular atrophy does not occur 

Author’s Summary 
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Obstructive Cirrhosis H E McMahon and F B Mallory, Am J Path 
5 645, 1929 

This paper is based on the study of thirty cases of uncomplicated obstructive 
cirrhosis, ten m infants and twentj' in adults averaging about 60 years ot age 
The common cause m infanc}' is a congenital malformation of the bile duct, 
vhereas in the adult it results from tumors, concretions and inflammatory strictures 
The gross and microscopic observations of obstructive cirrhosis are described, and 
in addition, reference is made to a few of its more important clinical features 

Authors’ Summ\r\ 


Hemorrhages in the Fundus in Hypertension Fritz Lange, Arch Ophth 
2 551, 1929 


With the recently established differential diagnosis of arteriosclerosis and h^per- 
tension, it becomes necessarj' to refer hemorrhages m the eye to their proper cause 
Hemorrhages may occur anywhere m the retina Of sixt}' patients examined fift}’^- 
seven had high blood pressure (from 160 to 200 + mm of hydrogen) In fifteen 
of these there was onlj h 3 'pertension without arteriosclerosis, and these showed 
characteristic changes m the arteries of the fundus, as to caliber and tortuosity 
The other forty patients showed clinical signs of arteriosclerosis, the average age 
being higher than that of the pure hypertensions No case of pure arteriosclerosis 
was found In advanced cases of arteriosclerosis and hypertension the blood \ essels 
of the fundus were changed m the same waj% and as frequently as m pure hyper- 
tension, differentiation as to origin could not be made The blood vessels show 
imbibitions of calcium and cholesterol in about 10 per cent of the arteriosclerotic 
cases, corresponding to the degree of clinical arteriosclerosis For controls, patifents 
with clinically pure arteriosclerosis and low blood pressure were examined, and 
each patient was found to be free of retinal hemorrhage Only three of the sixty 
patients with retinal hemorrhage did not show hypertension, and in these the 
etiology was obscure , certainly it was not due to arteriosclerosis Retinal hemor- 
rhages in cases of diabetes and syphilis were found in conjunction with high blood 


pressure with but few exceptions No cases of cerebral apoplexy without hyper- 
tension were found, unless the hypertension was masked by cardiac insufficiency 
The same factors are responsible for retinal hemorrhage as for cerebral apoplexv, 


and both usually originate m the capillaries 


Charles Weiss 


Papillary Cystadenoma L\ mphomatosum (Teratoid in Parotid Region) 
Alfred Scott Warthin, J Cancer Research 13.116, 1929 


The author reports, in great detail, two identical tumors which he found among 
diagnostic material of several hundred thousand cases examined by him since 
1895 ” He states that he could find no record m the literature of the existence of 


a similar blastoma He designates the ne\v growth as a “papilhferous cystadenoma 
lymphomatosum” which he regards as a very^ rare teratoid of the parotid gland 
region It represents a heterotopia or dy'stopia of pharyngeal entoderm, resembling 


in structure most 
tube 


closely, the mucosa of the cartilaginous portion of the eustachian 

B M Fried 


Histological Findings in Hearts Which Have Been Exposed to Radi\- 
tion in the Course of Treatment of Adjacent Organs A A 
Thibaudeau and W L AIattick, J Cancer Research 13 251, 1929 

The authors have selected for their study' ten hearts secured at autopsy from 
patients in whom extensive radiation had been applied in the precordial region 
during the course of treatment of malignant condition of the heart It appeared 
to them that radiation of the human heart as applied m the treatment of malignant 
neoplasm m its immediate vicinity may' cause definite injury' to the cardiac muscle 
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The pathologic process ^anes from slight interstitial fibrosis to In aline and fatt\ 
degeneration of the muscle fibers with necrosis pjjjj ^ 


Chou sterosis or thi Gaiiiimidfr C F W Ii ii\g\\okth, lint J Surg 
17 203, 1929 

Of thirty-fire cases of operation for disease of the gallbladder, twenti-one 
showed eridences of cholesterosis The deposition of lipoids mar be diffuse, patchr 
or polypoid as bright yellorr areas located on the ridges of the mucosa rrhicli 
stand out distinctlr against the surrounding red mucosa Ihe organ otherrrise 
mar appear grosslj normal but more frequenth it is tlnckened The lipoids 
are situated in the mucous coat but occasionallj m the fibromuscular larers, and 
the rilh maj be distended br foann cells m tbe stroma The bile r\as tisuallr 
sterile, thick and tarry, but rras clear and contained from 503 to 907 mg per cent 
as compared to a normal determination of 329 

RiciiAun A LnrrsnriiL 

ENDOTHELioriA oi THE N\soiH\KrN\ \ J GrRDHAri, Bnt T Surg 17 242, 
1929 

This stud} corers nine cases On the basis of clinical manifestations, the nerr 
grorvth is thought to hare its origin in close relation to the custachian tube, 
pharrngeal rrall and fifth nerre In the nasopharynx it appears as a firm, pink 
small and sessile tumor in the region of the custachian tube and tends to spread 
underneath the mucous membrane of the mouth, after mrolring the soft and hard 
palates Further extension mar occur to the base of the skull and iiltimatelj may 
inrolre the outer surface of the cranium In the course of this extension, the 
sensor} and motor dirisions of the fifth nerve, the sixth nerre — as the results of 
tumor inrasion of the carotid canal or the sphenoidal sinus — and lastlr the nerves 
of the palate inav all be imolrcd, resulting in s}mptoms referable to these 
structures More rareh, horvercr, anr one of the cranial nerres may be affected 
br the neoplasm Secondary deposits in the ccrrical l}mph glands, on both sides 
of the neck, may occur before the primarr grorrth is large enough to produce 
s}mptoms The glands are hard, fixed and discrete and show no tendenc} to break 
dorrn klicroscopicalh , the priinar} and sccondar} growths consist of large and 
irregular but mostly spheroidal cells, arranged in groups m a tubular fashion 
separated by connective tissue Rich run A Lievexoaiil 


AxEORrsM OF THE Splemc Arterx W Anderson and John GRVi, Brit 
J Surg 17 267, 1929 

Degeneration and necrosis of the media of the splenic arterr led to the forma- 
tion of the saccular aneur}sm and secondary extensive and fatal intraperitoneal 
hemorrhage A review of fift} -eight collected instances did not show an out- 
standing causative factor, but in some septic embolism, arteriosclerosis and siphilis 
have been suggested RICH^RD A LirvEXDAHL 

Primary Jejon\l Ulcer J M Bl\ck, Brit J Surg 17 338, 1929 

A minute perforation surrounded br an acute inflaininatory tract was found 
2 feet distal to the commencement of the jejunum Ulcers m this location are 
rare except following gastrojejunostom} In this case there w’ere no evidences of 
Uphold fever nor was there any histor} of trauma to the abdomen 

Rich\RD a Lifyendahl 
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PVTHOLOGIC GrANUIATION OF FINELY GRANUI ATED LeLiKOC\TES H MoMMSEN, 

Khn Wchnschr 8 2420, 1929 

With a Giemsa stain at pn 5 4, the normal finely granular leukocytes are 
without granules, while pathologically altered leukocytes (toxic) have granules 
The granules are basophilic and not neutrophilic The expression neutrophil 
leukocytes is therefore out of order, and should be replaced by finely granu- 
lated leukocytes Pathologic granules m acute infectious diseases are not developed 
to a maximum at first, but only after several days, as m lobar pneumonia during 

the crisis Author’s Summary (m part) 


Thrombosis and Emboiism in Post War Years T K Kuhn, Mitt a d 
Grenzgeb d Med u Chir 41 329, 1929 

In the postmortem examinations at Freiburg from 1921 to 1925, there was 
an increase in thrombosis from 113 to 24 5 per cent and an increase in fatal 
embolism from 1 3 to 4 9 per cent The report concerns 665 cases of thrombosis 
and 105 of fatal embolism encountered in the years 1919 to 1927 After elaborate 
statistical evidence is offered, the author concludes that thrombosis affects most 
people between the ages of 41 and 50 years and fatal emboli are seen mostly 
between the ages of 51 and 60 jears, that thrombosis and embolism are more 
common in men than in women, that cardiac dilatation and hypertrophy precede 
thrombosis and embolism more frequentl}'^ than any other disease, that thrombi 
and emboli are met with most frequently m the internal medical clinics, 31 6 per 
cent in 1927 as against 24 3 per cent m surgical clinics and 25 per cent iii gyneco- 
logic clinics The increase m the medical clinics is traceable directly or indirectly 
to the increase m intravenous therapy Infections were associated with local 
thrombosis only m the first year after the war Obesity is regarded as predis- 
posing to embolism because 50 per cent of obese pepole died of emboli m the lungs 
whereas only 2 2 per cent of cachectic people were found dead from this cause 

George Rukstinat 


Total Al\ mphocytosis L R Grote and B Fischer-Wasels, Munchen med 
Wchnschr 76 2040, 1929 

The authors report the case of a man, aged 39, with attacks simulating pan- 
creatitis and indefinite S3"mptoms of stenosis of the small bowel After an illness 
of several months the increasing cachexia became associated with ascites and 
edema that were neither cardiac nor renal The blood changed from normal to 
a complete absence of 13'mphocytes Postmortem examination disclosed a total 
atrophy of the lymphatic system and of the spleen Edivin F Hirsch 


A Malignant Thyoma with Metastasis to the Central Nervous Svstem 
IN A Chiid Three and a Halt Ye\rs Oid F Danisch and E Nedel- 
MANN, Virchows Arch f Path Anat 268 492, 1928 

The author discusses a malignant 13'mphocytoma of the thymus with meta- 
stases to the central nervous S3'^stem, cervical lymph nodes, heart and kidneys 
An interesting aspect of the case is a marked pleocytosis of the spinal fluid due 
to the presence of numerous tumor cells Hosoi 

The Ch\nges in Liver Wounds After Packing with Free and Attached 
Omental Grafts Oskar Lewin, Virchows Arch f path Anat 272 31, 
1929 

In sixteen rabbits a liver wound was packed with a free omental graft, and 
in sixteen others with a pedunculated graft The animals were killed and examined 
^ various times thereafter The changes in the liver tissue were the same in 
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both senes The “plunpoteut Kupflcr cells' pla\ the most important role, tlicj 
form histioc 3 tes, macrophages fibroblasts, new capillaries and nnelic blood cells 
No regeneration of Iner cells was seen but some o\ergrowth of soung bile ducts 
The attached omental graft can be transformed into conncctne tissue within ten 
or twehe da 3 S, with the free graft it takes at least fourteen dass, occasionalh 
forts -one dass Large parts of the free grafts become necrotic The amount 
of necrosis depends on the extent of necrosis in tlie edges of the wound in the 

Ar ruLi) PtAOT 


Acquired Nodular S\i’Hilis or am Luxe. Fran? ^VIXDHor/, \irchows 
■\rch f path Anat 272 76, 1929 

One of the few’ realh coinincing cases of S3phihs of the lung is reported T he 

patient was 73 3 ears old and died suddenK from extensue aortitis S3phihtica and 

arteriosclerosis There w’ere no tuberculous lesions The gummas were situated 

in the middle lobe of the right lung onK The diagnosis was made from the 

gross specimen The collagenous and clastic fibers were well preserved m the 

necrosis and the granulation tissue I he Wassermann test and the kleinicke 

reaction were strongh positive , -n 

^ ' Ai Furn Pi aut 


The Cause of Accidentai Lxvoiutio.x 01 Tinvius Gi vxd A Evnrs, 
Virchows Arch f path Anat 272 93, 1929 

The accidental involution of the tli 3 mus (Hammar) is no simple atroph 3 The 

sclerosis and the storing of different fat substances and of iron speak against it 

It IS not due to general nutritional disturbances, but to inflammatorv processes 

m the lung The older the mflammator 3 ’ disease of the lung, the more marked is 

the accidental involution of the th 3 ’mus Among fortv-four cases, onlv one showed 

accidental involution without an mflaminator 3 process in the lung Babes believes 

that toxic substances originating in the inflamed lung cause the accidental 

involution of thvnius a,,-,,, o, 

Ai FRED Pi aut 


The Importance of the Rlticuein Fibers ix Tubercuiosis P A 
Eliaschew iTSCH, Vircliows Arch f path Anat 272 151, 1929 

The noncellular tissue constituents often are neglected Even the 3 0 uiigest 
and smallest tubercles, which do not 3 et contain giant cells, have a reticulum 
There are a few fine fibers 111 the center, and there is a peripheral fibrillarv laver 
Small resorption tubercles in the surroundings of chees 3 areas are best suited for 
the stud 3 The reticulum is present before anv’ healing tendencies, anv fibrous 
change or 3113 ’ attempts at separation from the surroundings can be noted The 
reticulm fibers (“Gitterfasern”) are liiglilv resistant to caseation The fibrous 
change in a tubercle often is due to thickening of the existing reticulum rather 
than to multiplication of fibroblasts With the growth of the tubercle, the fibers 
hvpertrophv’ and finalL’ become collagenous The concentric, often entirelv 
enclosed, fibrillarv’ S 3 stem of the tubercle seems to be important for the fixation 
of bacilli and toxins In fact, bacilli can be found direct^’ on the fibrils or the 
lamellae between them The reticulum seems to have some adsorptive immunologic 
action One must not think of the reticulm fibers as a merel 3 ' mechanical device 
The ph 3 ’sicochemical condition of the reticulum mav vv'ell plav a role m the 
localization of the tuberculous process fred Plaut 


Tissue Cuiture of Human Chorionic Epithelium E A H Friedheim, 
Yirchovv’s Arch f path Anat 272 217, 1929 

The question whether the large cells that are found deep in the muscle of the 
puerperal uterus are chorionic cells that have migrated or are formed from the 
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mesenchyma cannot be answered by usual histologic methods Therefore tissue 
cultures were made from chorionic vilh of a 5 weeks old tubal gestation The 
result favors the theory that these cells are migrating Langhans cells because 
the cells grow ver> well and m pure epithelial culture from the beginning They 
liquefy the medium moderately and are motile The syncjdial cells, on the other 
hand, do not liquefy the medium and they do not grow at all Isolated fragments 
of syncytial protoplasm, however, containing no nuclei, may show motility for 
several hours Alfred Plaut 


Complicated Malformation of Urogenital Organs F A Lentze, 
Virchows Arch f path Anat 272 279, 1929 


Ball-shaped dilatation of the ureter above the bladder is reported, with cv^stic 
horse-shoe kidnejq double ureter on the other side, diverticulum of the bladder, 
dilatation of the urethra, malformation of the sphincter, marked hypoplasia of the 
prostate, absence of both seminal vesiclqs and of one vas deferens, large utriculus, 
scoliosis, spina bifida and clubfeet Alfred Plalt 


The Os Sacrum E Brack, Virchows Arch f path 272 295, 1929 

There is reported the absence of a sacrum in a new-born infant with extremely 
hypoplastic lower extremities , fracture of the os sacrum causing periproctal hemor- 
rhage, ruptured sacral meningocele causing death through loss of cerebrospinal 
fluid in a 61 year old woman , smaller similar unruptured cyst m a man 80 years old 

The cartilaginous nodules may occur in the disks of the os sacrum 

Alfred Plaut 

Gaucher-Like Changes in the Spleen of Tar-Painted Rabbits A Babes, 
Virchows Arch f path Anat 272 411, 1929 

Three of five rabbits which died between the tenth and twentieth day after 
the onset of tar painting had Gaucher-like changes m the spleen The spleen is 
large, chocolate brown, with few and small follicles The slides can hardly be 
recognized as spleen since most of the tissue is supplanted by strands and alveoli 
of large clear Gaucher-hke cells, mostly from 18 to 30 microns in diameter, with 
large clear central nucleus and one or two nucleoli The protoplasm cantains no 
hpoid substance , little iron is stored Most of the large cells are situated within 
a sinus, few within a pulp cord In this respect the condition differs from 
Gaucher’s disease of spleen L Pick has seen the slides and agrees that the cells 
are similar to those found in Gaucher’s disease It is important to have a 
Gaucher-hke condition which is caused by a well defined substance 

Alfred Plaut 

Amyloid Deposits in Seminal Vfsicles Eljiar Erlach, Virchows Arch f 
path Anat 272 418, 1929 

A description of three cases is given The condition is rare Since its gross 
appearance is not unlike that of tuberculosis with caseation, some cases may be 
overlooked at autopsy . „ 

Alfred Plaut 


Periarteritis Nodosa Josef Balo and E Nactnebel, Virchows Arch f 
path Anat 272 478, 1929 

Nine cases were observed m Budapest w'lthin three vears The disease seems 
to be more frequent in Germanv and Austria than in other countries The 
authors think that the disease is infectious klanv cases have been observed 
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among stags m a park in the south of Germanj All nine cases were diagnosed 
from the gross aspect at aiitopsj’ In five patients vlio had no nervous symp- 
toms, severe lesions were found m the blood vessels of the nerves, but no marked 
degeneration of the nerv’e substance Thus the nerve degeneration cannot be 
caused by the vascular lesion alone Animal inoculation failed 

Ai-rRFD Plaot 


Splexomvcosis axd Mvcotic Spllxomegalv a a Abrikossoit, Virchows 
Arch f path Anat 272 593, 1929 

Abnkossotf retracts his statement of 1928 He now believes that the formations 

in the spleen which have been described bj' manj authors, especiall}' the French, 

have nothing to do with mjcelium He believes that they originate (as German 

authors and some of the French alvvavs bcliev'ed) from incrustation of connective 

tissue fibers, fibrin or erjthrocjtes The round bodies that have been described 

as fructification organs of the fungus arc too variable in size, and similar structures 

can result from iron salt solutions in vitro The fact that ^Upa (jilltis maj be 

grown from such spleens docs not prove that the incrustations in question arc 

mjeehum Thus no mvcotic splenomegalv has been proved and the existence of 

such a disease is not probable -d, ^ 

* At FRED Pealt 


Mvrked Fexnel Chest Franz Stadtmueier, Virchows Arch f path Anat 
272 641, 1929 

The author gives an exact description of a funnel-breast In spite of the 
malformation, the heart was nearly in normal position There was a large vertical 
space-furrow in tlie right lobe of the liver without a fold of diaphragm in it 
This confirms Westenhofer’s conception that these folds aie due to lateral com- 
pression of the hver 


Echinococcus Disease of thf Pilvic Boxfs Fraxz Aitmann, Virchows 
Arch f path Anat 272 662, 1929 

From 1 to 2 per cent of Echwococcus infections arc located in the bones 
Next to the spine, the pelvis is the preferred site In the pelvis the disease 
generallv' starts in the region of the acetabulum 

A woman, aged 46, had had svmptoms in the right hip for tvvent 3 -six j'ears 
She fell dowm sev’eral times Eighteen jears before the present observ’ations she 
was operated on for Echmococcus m the abdomen She died shortlj" after two 
operations vvdiich were necessitated b}'^ excessive swelling of the hip region and 
thigh The pelvis, both thighs and the corresponding muscle were removed from 
the body at autops}" Large cj'sts vv'ere found m the muscles of the thigh and the 
pelvis Most of the upper end of the femur was destrojed There was severe 
destruction of all pelvic bones on the right side Bone sequesters contained 
numerous small v'esicles The bone was destroyed by lacunar arrosion with for- 
mation of sequesters The bone marrow contained granulation tissue wuth giant 
cells , there were no thick connective tissue capsules around the parasites Manj’- 
small, partly calcified osteoid laj^ers were present Some isolated, lime-free spots 
(Pommer’s method) in otherwise normal spongiosa were suggestive of halisteresis 
Similar lesions were found in the museum specimen from an autopsy by 
Rokitensky in 1834 The tissue could be cut and stained well 

Fiftj"-three cases of primary Echmococcus disease of the pelv'is are enumerated 
in a classified list Alfred Plaut 

The Regression of Experivifntal Lipoidosis in the Rabbit Eye A A 
Kolen, Virchows Arch f path Anat 272.679, 1929 

Experimental lipoidosis in the rabbit ej'e is similar to gerontoxon in man 
There is a difference in that the lipoid material in gerontoxon is mostly situated 
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m connective tissue structures, and not in cells After cessation of the cholesterol 
feeding, very strong experimental lipoidosis inaj remain up to three jears 
During the regression, the crescent-shaped lipoidosis occasionally shifts toward 
the center of the cornea The periphery partly becomes clear During regres- 
sion, the infiltrated parts of the cornea become mottled and glistening like mother- 
of-pearl Similar regressive changes are noted occasionally m gerontoxon in man 
In the rabbit the superficial vascular layei of connective tissue forms during 
regression of very marked lipoidosis Alfred Plalt 


SocALLED Experimental Cholesterin Steatosis or Rabbit and Other 
Animals S S Chalatow, Virchows Arch f path Anat 272 691, 1929 


Qiolesterm steatosis is complex In any experiment one should take account 
of qualitative and quantitative variations carefully The irritation that anisotropic 
lipoids exert on cells is due to their physical nature, it is not chemical Tumorous 
xanthomas are formed b}’' the same process Chalatow denies the existence of a 
physiologic reticulo-endothehal system The fact that the Kupffer cells, for instance, 
retain corpuscles and micro-organisms has nothing to do with phagocytosis Aniso- 
tropic fatty change is always preceded by infiltration with isotropic fat The 
cholesterm steatosis has different localization in different animals (intima of the 
aorta in man) Sclerosis and xanthomatosis exclude each other, as one can see in 
syphilitic aortitis While interpreting the results of feeding experiments on goats, 
the author again stresses the complexity of the problem and hints that not all the 


conclusions drawn in the literature are valid 


Alfred Plalt 


The Frog’s Tongue after the Injection of India Ink into the Bloodstream 
W Schopper, Virchows Arch f path Anat 272 709, 1929 


The storage of iiidia ink is a purely physical process The cells of the ivalls 
of peripheral blood vessels also can store the india ink, as can be seen on the 
tongue of the living frog They do not store as intensely as do the reticulum 
cells of the spleen and the Kupffer cells in the liver In the experiments, the 
tongue was gently stretched over a ring of cork, the animal was anesthetized 
by the injection of urethane into the dorsal lymph sac Lymphocytes and large 
monocytes stored the india ink also , neutrophil and eosinophil leukocytes remained 
nearly free The india ink was located on granulations in the cells of the vessel 
Avail Most of the monocytes probably originated from the lining cells of liver 
capillaries In the course of w'eeks, the india ink was brought into the peri- 


A'ascular tissue by means of the adventitial cells 


Alfred Plaut 


The Reaction of the Endothelium of the Rabbit Carotid Artery after 
Doubt E Ligation B F ^Malyschfaa', Virchows Arch f path Anat 272 
727, 1929 

In the rabbit carotid, the endothelium rests directh on the inner elastic layer 
There is no connective tissue between both The A’^asa vasorum reach only into 
the outer muscular layers Thus one can be sure that all cells found Avithin the 
lumen of the ligated vessel originate from endothelium 

The experiments were done on forty-nine rabbits The ligatures Avere made 
from 0 25 to 1 cm apart , sometimes the peripheral ligature Avas made first, and 
sometimes the central The observations Avere made after different periods of 
time — from six hours to one year In another group of animals the artery Avas 
cut between two double ligatures The same Aias done in a third group, and the 
artery Avas then put into the peritoneal caAity of the rabbit In some animals 
trjpan blue Avas injected into the ear A’^em 

Practically no thrombosis took place There AAas mtensue OA^ergroAAth of the 
endothelial cells, not only parallel to the A^essel AAall but also at right angles, 
AAith the formation of so-called caA^ernoma The endothelial cells became parth 
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separated from the vessel wall and grew like a tissue culture m the plasma of 
the blood The red blood cells disappeared after four or five weeks only, when 
granulation tissue began to grow into the lumen The leukoc3'tes disappeared 
earlier, the l3'mphoc3'tes being more resistant than the granular forms Ihere 
was no sign of multiplication of blood cells or of transformation into other forms 
Between the first and the fourth week, complete hematopoiesis was observed in 
the doublv ligated part of the arter3 The whole process w^as intravascular 
The endothelial cells formed a connective tissue layer inside the internal elastic 
lamella, and in later stages this la%er w’as transformed into a musculo-elastic 
layer It is probable that these elastic fibers and muscle cells de\ eloped from 
the fibroblasts, which in turn originated from the endothelium In the sections 
of arter3" which w’ere put into the abdominal cavit3, the tissue reactions were 


the same 


Ai I Rrn Pi \ut 


Experimext-vl IiWtsTiG \tions ox Si'iirx Chwgis i\ Piritomtis P 
Gohrbaxdt, Virchow's Arch f path Anat 272 763, 1929 


It w'as the author’s purpose to stud3 changes in the spleen in peritonitis wdiich 
have never been described in full in the literature Dogs were laparotomizcd 
and a small piece from the spleen was excised Then peritonitis was caused b3 
opening the stomach, the colon or the gallbladder, or b\ bringing bacteria into 
the peritoneal cavit3 Occasionallv another biopsy was taken later The dogs 
were killed by the injection of chloroform into the heart 

The dog spleen contains main’- more muscle fibers than that of the hum in 
being There is a distinct perifollicular zone around the malpighian bodies 
Its cells are similar to those of the germ centers Eosinophil cells are few 
P0I3 morphonuclear leukoc^tcs arc i1wm 3S found, especial^ in the perifollicular 
zone under the capsule and along the trabeculae There are plasma cells in the 
spleens of most dogs 

Sw'elhng of the spleen wms not found in an3 of the experiments On the 
other hand, a bitch that had general septicemia after necrotic metritis showed 
swelling of the spleen at the time of death The softness and sw'ellmg of the 
spleen as found m autopsies of human beings after septic diseases probabh are 
mostly postmortem jMicroscopic changes were present in ever3 spleen examined 
In order to appreciate these changes, it is necessar3' to have the comparison wntli 
the biops3' which w’as taken before the onset of the peritonitis The malpighian 
bodies generally are not swollen and the germ centers not enlarged Necroses 
are found frequently in the centers, occasionally in the perifollicular zone also 
Very little necrosis w'as found in the pulpa These lesions are similar to the 
ones described in infectious diseases and poisonings The hmphoblasts are most 
damaged The necrotic lesions w'ere found more frequeiith' after biliar3' peri- 
tonitis , they are probabh toxic in origin 

The amount of histochemicallv demonstrable fat was increased, but the fat 
in the capillary sheaths showm by the biops3 was absent in the autops3' material 
The necrotic spots were surrounded 63"^ much fat The iron pigment w'as gen- 
erally increased The distribution of leukoc3tes was studied wnth the ox3'dase 
reaction The3" increase in the first ten hours of peritonitis, thev then decrease 
and appear mostly in the perifollicular zone The true and the lymphoblastic 
plasma cells were generally increased in number klyeloic metaplasia was found 
tw’ice The productive changes were mosth”^ localized around the necrotic spots 
There were some giant cells 

Even the most virulent cultures of Bactenum colt did not cause fatal peri- 
tonitis, not even when gauze w'as left in the peritoneal cavit3 and opiates w'ere 
used to lower the intestinal activity Sla/^hvlococcu^ cultures w'ere not ver3 


efficient either, while streptococci proved more vurulent 


Airarn Plaut 
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Traumatic ANEbR\SAi Harold Borchardt, Virchows Arch f path Anat 
273 163, 1929 

A man aged 19 years, fell Avhile A\alkmg He hit a stone with his left side 
and broke a nb For the nevt thirtj 3 ears he contmuoush had pain m the left 
side FortA'-five 3 ears later, A\hile he was in bed in a hospital (with jaundice), 
he suddenly died with the S3mptoms of internal hemorrhage A circumscribed 
shadow in the left side of the chest had been seen in the x-ra3 picture Autopsy 
reAealed an aneurysm of the muscular branch of the left fourth intercostal arter3 
It had eroded the bone of the nb and of the Aertebra considerablj Thus the 
pain AAhich the man had had for thirt3 3 ears is explained by the pressure of the 
iierAC root Alfred Plalt 


The Tar and Chocolate Casts of the Oaara F Isbrlch, Ztschr 1 
Geburtsh u GAiiak 94 710, 1929 

In a AAoman AAith complete obstruction of the cerAux, tar C3"sts AA'ere found in 
both OA^aries D 3 smenorrhea Avas present for many years, but no hemorrhage The 
case IS not considered as a proof of Sampson’s implantation theory of the origin 
of endometrial C3Sts due to retrograde menstruation, as there is still definite 
eAidence lacking that endometrial tissue desquamated during menstruation is able 
to become implanted and to groAv successfulh’’ This question ma3’- be decided 
through tissue cultures of endometrial tissue ^ Hueper 


Diffuse klELANOSARcoM atosis of the Soft klnxiNGES J Kilaft, Ztschr f 
Krebs forsch 29 74 1929 

A case is reported of primary diffuse melanotic tumor of the soft meninges 
of the brain and cord Although its microscopic appearance Avas that of a 
sarcoma, there AAas noAV'here evidence of metastasis outside of the leptomemnges , 
but here the tumor appeared to be capable of indefinite extension, even into the 
clefts and sulci of the brain and cord surfaces The AAriter cites a small number 
ot similar cases previoush" reported g 


Peculiar Properties of Cancerous Pleural Exudate H Auler and P 
AIeaer, Ztschr f Krebsforsch 30 286, 1929 

In the pleural exudate formed as a result of metastasis of a cancer of the 
breast, the Avnters haAe found a high content of complement, the more remark- 
able because cancerous serum ordmaril3 shoAA's a great reduction m this component 
Unlike the normal complement of guinea-pig serum, this Avithstood from tAvelve 
to fourteen da3s' storage m the icebox Another pecuharit3^ laj in the fact that 
after separation of the rapidh deAHoping spontaneous clot, there Avas further 
clotting on the addition of alcoholic antigens diluted as for the Wassermann test 

H E Eggfrs 

The Explantatiox of Exdomitrium P Caffier Zentralbl f GAiiak 52 63. 

1928 

A Aeil-hke membrane alAAa3"s deA^eloped around the explanted endometrium, 

regardless of during AA'hich phase of the C3'cle the endometrial tissue aars explanted 

Decidua of the first months shoAAed the same product A separation of the cells 

in the cellular sprouts around the explanted tissue into cells of different origin 

AAas not possible Endometrial tissue desquamated during menstruation could not 

be successfulK cultured Definite conclusions from these results could not be 

draAAn on Sampson's theor 3 ' of endometriomas -it,- tt 

\V C Hueper 
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Infiltrations in Small Intestine mitii Pl\sma Ceils U Qlensel, Finska 
lak -sallsk handl 71 661, 1929 

In a man, aged 44, with a histon of long-continued gastric disturbance and 
treatment for duodenal ulcer, there occurred suddenh great cNhaustion with bloodj 
leces and death m a week Necropsj revealed numerous firm, round and o\al 
foci of various sizes !Most of the mucous membrane w’as intact ^Microscopic 
examination showed a diftuse infiltration of the intestinal wall with round cells, 
chiefly plasma cells In and among these cells were peculiar, sharph defined 
foreign corpuscles of irregular form and size It is suggested that the process ma\ 
perhaps be regarded as a new imcotic disorder of the intestine 


Pathologic Chemistry and Physics 

Some Physiologic \l Aspects of Copper in thl Organism P B Flinn and 
J M Inolye, J Biol Chem 84 101, 1929 

Ingested copper is eliminated, almost cntireh, m the feces A part becomes 
intermediately absorbed into the body but is rapidh returned to the intestines in 
the biliar} excretions The distribution of copper in the tissues of the rat, and 
in the livers of the difterent animal species , the afiinit\ of the metal for protein, 
and especially for mucin, and the possibilit\ that copper inaY {a\or growth and 
hemoglobin production are discussed \rtiilr I ocxi 


The Acid-Base Eqlilibrilm of tiil Biood in Eclympsia H J Stander, 
N J Eastmyn, E P H Harrison, Jr, and J F Cyddln, J Biol Chem 
85 233, 1929 


Severe eclampsia is associated with a true acidosis, due to an uncompensated 
alkali deficit The organic acid content of the blood is increased, and the pn is 
decidedly lowered There is no increase in organic acid content or ain abnormal 
reduction in the pn of the blood during normal pregnanej Arthlr Locke 


The Nature of the Effect of a High-Frequency Electric Field Upon 
Paramcecium H KLahler, H W Chaikley and Cyrl Voegtlin, Pub 
Health Rep 44 339, 1929 

It IS shown that the only demonstrable effect of the exposure of Pm amooentm 
caudatum to a high-frequencj electrostatic or electromagnetic field is that primanlj 
caused by a temperature increase m the organism This conclusion is m agree- 
ment wuth deductions made from phrsical considerations of the effect of the high- 
frequency field on nonlnmg sj stems Valid conclusions can be obtained only if 
due consideration is given to the control of certain complicating factors, such as 
the so-called skin effect and the energj output of the generating circuit 

Authors Summyry 

Critical Teyiperature of Freezing Liymng Muscle J Moryn, Proc Rov 
Soc s B 105 177, 1929 

In the removal of w'ater from living amphibian muscle, either bj freezing or 
drying, three zones mav’’ be distinguished (1) up to 40 per cent, over which the 
original state of muscle is completely recovered bv restoring water (2) between 
40 and 78 per cent, m which the phjsiologic activitv of the muscle progressiveh 
diminishes but its phv sicochemical properties are unaltered, (3) bevond 78 per 
cent, in wLich the muscle immediatelY'' dies The critical water removal of 78 
per cent corresponds to the freezing of the muscle to equilibrium at about — 2 C 
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Muscles frozen to equilibrium below — 2 C undergo marked changes on thawing, 
such as (1) shortening up to 80 per cent of the length of the muscle, (2) expression 
of a strongly acid fluid, (3) total loss of irritabihtj and (4) complete loss of 
osmotic properties Of these the shortening alone can be prevented, it does not 
occur when the frozen muscle is very slowly thawed IMuscles supercooled beloiv 
— ^2 C (e g, for two days at — 4 C ) do not undergo irreversible change They 
appear to be normal when restored to room temperature 

Author’s Summary 

The Formatioy of Lactic Acid in the Muscles in the Frozen State E C 
Saiith, Proc Roy Soc s B 105 198, 1929 

A normal muscle with an adequate supply of oxj'gen is in a stead}" state in 
which the rate of production of lactic acid and of its removal are so balanced that 
the percentage of acid at any moment remains at a \ery low constant level 
Freezing, that is, drying, upsets this balance by making the rate of production 
exceed that of removal The upset m the balance is due to, or is accompanied by, 
injury to the mechanism, but m a storage period of twenty-four hours at tem- 
peratures betw een the freezing point and — 1 6 C , the mechanism of removal is 
not destroved so that on thawing the accumulated acid is removed completely 
Below — 1 6 C the mechanism of removal of acid is destroyed while that of pro- 
duction persists Is it fair to ask whether the mechanism of removal is not the 

living part Author’s Summary 


The Chemical Basis and the Clinical Significance of Protein Differ- 
entiation IN THE Serum Anton Fischer, Khn Wchnschr 8 2328, 1929 

Trj'ptophan estimations, which are an indirect chemical method for determining 
the albumin-globulin ratio, have a greater significance as a clinical indicator for 
active inflammatory diseases than the sedimentation reaction, especially in rheu- 
matic diseases 

The diminution of the cystine content of pathologic serums is further evidence 
that under conditions that result in a globulin increase of the serum there are 
profound chemical changes of the serum proteins 

According to the results obtained, the globulin fraction is a mixture of four, 
and the albumin of three, chemicaly different proteins 

Author’s Summary 


Microbiology and Parasitology 

Spontaneous Bacilluria and Pyeiitis in thf Rabbit Henry F Hclmholz, 
Am J Dis Child 38 968, 1929 

Bacilluria is an infrequent observation in the catheterization of rabbits as a 
routine and is usually due to a gram-negative bacillus The bacilluria is usually 
limited to the bladder but occasionally involves also the pelvis and the kidnej 
ExceptionalK , cystitis, pyelitis and pyelonephritis are found in the rabbit The 
frequency of bacilluria limited to the bladder and the relatne infrequency of 
infection of the upper urinary passages make it probable that the exceptional 
bacilluria of the upper urinary tract and pyelonephritis are the result of an 
ascending infection from the bladder So far as this study of spontaneous urinary" 
infection is applicable to conditions in human beings, the conclusion seems Avar- 
ranted that infections of the urinary tract in infants take place by the ascending 
route 

Authors Suaimara 
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Multiple Disseminated Lupus Vulgaris [Embolic Tubprculosis] Vaughn 
C Garner, Am J Dis Child 38 1028, 1929 

The disease is due to tubercle bacilli which reach the skin as emboli from 
an underlying focus wdiich is usually glandular In the majority of cases an 
exanthem, most often measles, acts as the exciting cause of this tuberculous 
dissemination Clinically, the skin lesions are papular or verrucose, widespread 
and indurated The association of tuberculous bone lesions is not infrequent The 
ultimate prognosis must be guarded, an eventual mortality of 20 per cent is to 
be expected The pediatrician’s interest in this supposedlj rare entity is solicited , 
a knowledge of its clinical features should lead to more frequent recognition 

Author’s Summary 

Undulant Feipr Prpsentixg the Clinical Siixdroml oi Intermittent 
Hydrarthrosis B M Baker, Jr, Arch Int Med 44 128, 1929 

A case of infection by Bacillus aboihis arising in Virginia is reported In 
addition to many of the features of undulant fever, the patient presented a periodic 
sw’elling of the knee joints, diagnosed intermittent hydrarthrosis Organisms of 
the B) ucclla mcliiensis group were isolated repeatedh from the blood stream and 
from fluid from the knee joints Specific agglutinins appeared in the blood after 
the administration of an autogenous \accine Definite disappearance of the signs 
and sjmptoms of the infectious disease follow'cd the administration of Brucella 
viehtcnsis vaccine and serum from a patient wlio had recovered from undulant 
fever There was amelioration of the subjective joint disturbances and a tem- 
porary alteration in the hydrarthrosis following this treatment It is concluded 
that in this case the intermittent hydrarthrosis w'as part of the general picture 
of infection from Bi ucclla mchicusts, and it is suggested that infection by a 
member of this group of organisms might prove to be the cause of the clinical 
sjndrome, intermittent hjdrarthrosis, in other patients 

Author’s Summary 

Meningo-Encephalitis Due to Torula W J Stone and B F Sturdiyant, 
Arch Int Med 44 560, 1929 

There Yvas a focus of torulosis in the apex of the right lung which is regarded 
as primary The lesions of torulosis haY'c numerous giant cells containing torulae 
but are free from polymorphonuclear leukocytes All cases so far reported of 
Toiula meningitis have ended in death 

The Relationship or the Flavobacteriuyi Ophthalmiae to Periodic Oph- 
thalmia IN Horses Alan C Woods and E L Burky, Arch Ophth 
2 456, 1929 

Investigations Yvere made Yvith a yucyv to determining Yvhether the asserted 
etiologic relationship of RosenoYv's Flavobaciei turn ophthahiuac to moon blind- 
ness of horses could be confirmed The organism as supplied by RosenoYV YYas 
proteolitic and nonacid-forming Cultures YY'ere taken, according to RosenoYv’s 
technic, from horses in Yvhich the disease YY'as active as Yvell as from normal horses 
Fodder and farm water Yvere also cultured Cultures from normal and those from 
affected animals kept under the same conditions Yvere both positive in about the 
same percentage , cultures from horses on farms on Yvhich the disease did not 
exist YY^ere positive a little less frequently than cultures from affected animals 
On farms on Yvhich the disease was present, the organism Yvas found in one of 
three cultures made of the fodder No cultures of fodder from unaffected farms 
Yvere made No conclusions could be drawn from the results of cultures from 
the Yvater supply Four animals with acute exacerbation Yvere killed, the eyes 
removed and cultures made under various conditions and on various mediums 
These Yvere all negative The same results Yvere obtained Yvith the eyes of horses 
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in which the disease was quiescent Agglutination tests showed apparently no 
difference in the agglutinative powers of serums from normal and affected horses 
toward this organism and no difference in the agglutinative power of an immune 
serum toward strains isolated from affected and normal horses Intravenous 
injection of this organism did not affect the eyes Intra-ocular injection produced 
moderate secondary uveitis, not comparable with periodic ophthalmia from either 
the clinical or the pathologic standpoint Similar tests were made with broth 
cultures and filtrates of B piodtgiouts and B pyocyancus on rabbits, as well as 
with Flavobacici nm ophthaUmae, and the results were found exactly similar in all 
three, a reaction that seems to be due to a product of protein degeneration The 
authors conclude that Flavobadci luiit ophthahiitac is not the etiologic agent of 
periodic ophthalmia Charles Weiss 

Filtrarle Agent in Periodic Ophthalmia or Horses Alan C Woods 
and A 1^1 CursNEY, Thirteenth Concilium Ophthalmologicum, Amsterdam, 
Dan Haag, September, 1929 

A filtrable agent has been isolated from the eyes of horses affected with periodic 
ophthalmia This agent has been passed through successive generations of 
rabbits by mtra-ocular injections, producing the picture of an exudative retinitis 
After passage through rabbits, it has again been transmitted to horses by intra- 
ocular injections, producing the pathologic picture found in the spontaneous disease 


The Efeect upon Haemolytic Streptococci or Cultivating Them in 
Immune and Normal Serum Eleanor A Buss and Harold L Amoss, 
Bull Johns Hopkins Hosp 45 361, 1929 


Two strains of erjsipelas streptococci were found, after cultivation in homo- 
logous immune serum, to have deteriorated in toxigenicity and in pathogenicity 
for rabbits, while the same strains cultivated in normal horse serum maintained 
their original potency In broth, the normal serum strain as well as the original 
culture produced a course precipitate, while the immune serum strain grew diffusely 
The other biologic properties, such as fermentation reactions, hemolytic power and 
colony formation, of the two strains remained unchanged Two kinds of colonies, 
rough and smooth, were observed on plates from the immune serum series and the 
original cultures There was no difference in the pathogenicity for rabbits of 
a rough and smooth colony strain from a given culture Those from the normal 
serum were equally virulent, while those from the immune serum were equally 

attenuated • , o 

Authors Summarv 


Undulani Fever W M Simpson and E Fraizer, J A M A 93 1958, 1929 

Sixty-three cases of undulant fever have been discovered in and about Dayton, 
Ohio, during the past year The rapidly increasing number of reported cases m 
the United States indicates the seriousness of this disease as a public health 
problem Contrary to previously expressed beliefs as to the difficulties encountered 
in making a clinical diagnosis of undulant fever, the clinical picture of the disease 
was sufficiently characteristic to enable several phj'^sicians to make an initial diag- 
nosis of undulant fever in more than one third of our cases There appears to be 
110 etiologic factor other than the ingestion of raw milk and unpasteunzed dairy 
products in the cases studied No cases of direct porcine or caprine origin were 
encountered Butcclla aboitus was recovered from the blood of five patients 
suffering acutely from the disease The organisms were found to be serologically 
identical with the strains recovered from the milk of five cow'S supplying raw 
milk to these patients The blood was found to agglutinate B aboitus and B 
uichtcnsis in high titers All were raw milk consumers In three human cases 
of suppurating seminal vesiculitis, prostatitis, epididymitis and orchitis, antiabortus 
pRglutinins were present in high titer The organism was recovered from a 
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draining sinus tract of the scrotum in one case The intracicrinal test utilizing 
a suspension of killed aboitits organisms seems to hold considerable promise as 
an adjunct to the agglutination test Authors’ Summary 

The Specificity or Scareatinae Hemotytic Striptococci Georci 
Moriwaki, J Bact 18 139, 1929 

In no respect has an absolute specificitj of scarlatinal hemoKtic streptococci 
been established Eiery biologic as well as antigenic properti tested seems common 
to a certain extent among strains of hcmoKtic streptococci from various sources 
Especially, it is Y\orth while to note that the rash-dei eloping propertj is not limited 
to scarlatinal strains These facts superficiallj seem to show that hemohtic 
streptococci primarih have no relation to the ctiologj of scarlatina, as was belieied 
b\ Jochniann and others But on the other hand, the fact that filtrates of broth 
culture of scarlatinal hemohtic streptococci contain scarlatinal antigen is well 
established, as shown b\ their rash- de\ eloping properti and Schultz-Charlton’s 
blanching phenomenon Hemohtic streptococci from otlicr sources also produce 
such an antigen Therefore, the presence of a special filtrable \irus of scarlatina 
mav be doubted simplj because the presence of such special Yirus, if ain, together 
with streptococci from other sources than scarlatina is difficult to understand The 
rash-developmg power and the propertY of eioking Schultz-Charlton’s phenomenon 
are properties of scarlatinal heinoljtic streptococci, but these properties are com- 
mon to hemoljtic streptococci from other sources thougli m quantitatnclj less 
degree Is there an unknown \irus winch makes hemohtic streptococci actne’ 
This IS another problem Finalh the question arises as to the nature of scarlatinal 
S 3 miptoms Are the\ toxic or allergic in relation to the product of the scarlatinal 
strain’ The question has to be decided bj further experimental studies 

Authors Summyry 

Bacterioi ogy or the Bi ood and Joints in Rhi lmatic Flvi r Russi t r L 
Cecil, Edith E Nichoiis and Wlxdiii J Staixsry J Exper Med 
50 617, 1929 

During the spring of 1928, twentj'-mne patients with acute rbenmatic feier 
w'ere subjected to blood cultures, of w'hom nine, or 31 per cent. Yielded a strepto- 
coccus During the spring of 1929, thirty-one patients yyUIi acute rheumatic fever 
YYere studied bv blood cultures, of Yvhom twentY-six, or 83 9 per cent. Yielded a 
streptococcus The higher percentage of positne cultures in the 1929 scries appears 
to haY^e been due to improYed cultural methods Of the thirtY-fi\'e strains ot 
streptococci recoY^ered from blood cultures, thirt.Y -three haYe been classified as 
alpha streptococci {Sli cHococcw! zni , one as a beta streptococcus (Stic{yto- 
cocciis hcmolyticus) , and one a gamma streptococcus (Sti cjyfococctn anhemolviicuz) 
Some of the viridans strains produced Y^erj’^ little green on blood mediums Agglu- 
tination and absorption tests indicate that the strains of Sti cpfococcus vnidaitz 
recoY^ered from the blood of patients Y\uth rheumatic fcY'er show' a tendencY to 
fall into specific biologic groups In seven patients YYith rheumatic fcYcr yy'Iio 
YY'ere subjected to cultures from affected joints, fiie, or 714 per cent, Yielded 
Sti eptococcus viiidans In three patients m Yvhom green streptococci YYcre 
recovered from both the blood and joint, agglutination and absorption tests proi'ed 
the identity of the strains isolated from the tYvo sources These obserY'ations 
corroborate those of prei'ious investigators and make it difficult to escape the 
conclusion that rheumatic fcY'er is a streptococcal infection, usually of the alpha 
or vindans type The pathogenesis of rheumatic fcYer in respect to the joint 
lesions appears to be analogous to that of infectious arthritis and gonococcal 
arthritis Bacterial allergy probablj influences the clinical picture m all three 
conditions, but m each instance the joint manifestations are primarilj' dependent 
on localization of bacteria in the joint, with subsequent infection 

Authors’ Seyimary 
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De\ ixopMrNT IN Tissxje Clltijrfs of the Intracelllilar Changes Charac- 
teristic OF Vaccinal and Herpetic Infections T M Rivers, E 
Haagen and R S AIuckenfuss, J Exper Med 50 665, 1929 

Characteristic vaccinal and herpetic lesions, including Guarnieri’s bodies and 
acidophilic nuclear inclusions, respectively, regularly occur in rabbit corneas infected 
and cultivated in vitro according to the method here described 

Authors’ Summary 


Staph\lococcal Infection and Reinfection P N Panton and ECO 
Valentine, Brit J Exper Path 10 257, 1929 

Experiments are reported which showed that repeated reinfection with Staphylo- 
coccus aioeus produced a partial tissue immunity as demonstrated by the smaller 
skin reaction in response to a normal infective dose In addition there was a 
partial or complete general immunity, evidenced bj" the appearance of agglutinins 
and increased resistance to a lethal dose However, a very small dose Avhich 
caused no symptoms in the control animals produced a definite reaction in those 
which were reinfected It is believed that this increased sensitivity may result 
in further lesions in spite of the antibacterial substances produced 

J N Patterson 

Typhus Fever Reser\ oir in ^Ian S Ramsine, Arch Inst Pasteur de Tunis 
18 247, 1929 

The author investigated a small isolated group of persons near Belgrade to 
Mhom typhus had been brought from a region where typhus was endemic Positive 
Weil-Felix agglutination titers and the existence of the infective virus as tested 
by inoculation of guinea-pigs were clearlj^ demonstrated in the blood of persons 
without clinical symptoms In a succeeding paper, Charles Nicolle points out the 
importance of the proof of the existence of a latent reservoir for the virus in 
regions where the disease persists g Marshall 


Exoiution or Spirochetes in the Tick Pierri Hatt, Arch Inst Pasteur 
de Tunis 18 258, 1929 


The evolution of several species of spirochetes of recurrent fever in the bodies 
of Oi nithodoi us moubata and other ticks was studied A fragmentation of the 
organisms was observed, resulting in a small stage, possibly a point of departure 
for a new cycle g Marshall 


Atypical Plasmodia in Grave Cases of Malaria Georges Villain, Arch 
Inst Pasteur de Tunis 18 352, 1929 

Sketches of atypical forms of Plasmodutm falcipantm m the schizont stage are 
appended The author concludes as follows “From the medical point of view, 
I believe I may conclude (1) If all cases of grave malaria are far from pre- 
senting atypical plasmodia, the existence, on the other hand, of abnormal hematozoa 
in the peripheral circulation signified nearly always severe case (2) Thus there 
IS an obligation to sample the peripheral blood of all malarial patients, either 
proven or suspected, apyretic or febrile, treated with quinine or not The examina- 
tion of this blood would naturally be practiced Avith all necessary care and patience 
(3) The existence of atypical forms of plasmodia makes mandatory, whatever the 
apparent clinical form of the attack, the re-enforcement of specific treatment ” 

The Biologic Action of Roentgen -Ra as in Tuberculosis G Brdiczka, 
Beitr z Khn d Tuberk 72 298 and 312, 1929 

Thirty-one patients with pulmonary tuberculosis were treated with roentgen 
rays, and their blood picture^ were determined at frequent intervals Most 
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frequently, the patients reacted with a leukoc} tosis, but other t\pcs of reactions 
occurred in a considerable percentage of patients 

Normal and allergic guinea-pigs received mtracutancous injections of tubercle 
bacilli Some of the resulting lesions were irradiated, others served as controls 
Treatment with x-rays seemed to make no difference in the reinjection foci In 
the primarily infected animals the irradiated lesions formed larger abscesses than 


the controls 


Al V\ PtWFR 


The Virulence or B C G O Kirchm r and E A. SciiNnoiR Beitr 7 Kim 
d Tuberk 72 673, 1929 


A strain of B C G vas transplanted in direct sequence into the cornea of ten 
successive rabbits No increase in virulence was obscr\cd during this experiment, 
which lasted thirteen months The reinoculation was alwacs done before the 
corneal focus became lascularized Foci produced b\ 0 0001 mg dee eloped more 
slowl}" but reached the same extent and healed much more slowh than foci produced 


be 0 001 mg 


M\\ PlXXER 


VlRLIENCE AND TlPE OI BaCII LAR\ STRAINS I ROM ClIII DHOOO 1 tllERCULOSIS 

H Opita and Sherip, Beitr ? Klin d Tuberk 72 523, 1929 

One bacillus of a virulent culture maj produce generalized tuberculosis in 
guinea-pigs According to the determinations on tw cute -three strains the iirulence 
of the bacilli does not plaj a decisne role in childhood tuberculosis Two of the 
twenh -three strains belonged to the bo\ine t\pe one was derued from a 
tuberculous peritonitis and one from a meningitis The latter was probablj 
associated wuth a strain of the human t\pe ->r 


The Virulence or Tehlrcie Bvciili in Pllmon \r\ TeiiERcti osis W 
Roloff and W P\gel, Beitr z Klin d Tuberk 72 685, 1929 


Thirty-three strains of tubercle bacilli of the human t\pe w’cre isolated from 
sputum from different forms of pulmonarj" tuberculosis Their Mrulcnce was 
tested b}"^ intracutaneous inoculation into guinea-pigs The size and the deielop- 
ment of the cutaneous focus made it possible to differentiate bacilli of higher and 
lower Mrulence, the former showing more histiocitic infiltration, ulceration and 
tubercle formation, wdiile the latter showed more abscess formation A relation 
between the virulence of the bacilli and the clinical course ol the disease from 


which they were isolated was not apjiarent 


Afvx Pinner 


Immunologicnl Studies or AIonklns After Inocul\tions with BCG F 
Gerlacii and R Kraus Centralbl f Bakteriol (Abt 1) 110 179, 1929 


The authors injected BCG into monkejs (Macacu^ ilicsiis) in amounts of 
from 30 to 50 mg with no serious consequences, and obsened the deeelopment of 
an immunity against later tuberculous infection to both the human and the boeine 
type of tubercle bacilli The control monkeys under the same conditions de\ eloped 
a tjpical progressive tuberculosis On the basis of these expeiinients, the authors 
conclude not only that progressne tuberculous processes resulting from virulent 
and pathogenic tubercle bacilli can give rise to an immunitj to infection, but also 
that attenuated tuberculogemc but nonpathogenic strains of tubercle bacilli can 
confer immunitj’^ against virulent strains of both the human and the bonne tjpe 


of tubercle bacilli 


Paul R Cannon 


The Nature of the Toxicitn or Maxnite-Fermenting D\senter\ Bacilli 
A DE Assis, Ztschr f Immunitatsforsch u exper Therap 58 343, 1928 

The toxicity of a recently isolated Hiss Y tvpe strain was tested b} tiie intra- 
\enous injection of mice with four preparations (1) old bouillon culture filtrate. 
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(2) filtrate of culture autoly/ed in distilled water, (3) killed dried bacilli obtained 
by centrifuging a distilled water suspension, (4) wash water toxin, the super- 
natant of a centrifuged suspension of the bacteria dried, redissolved and centrifuged 
to cleat of all insoluble material Preparations 1 and 2 were nontoxic, 3 and 4 
were toxic Piolonged immunization of horses with these antigens gave negative 
results for antitoxin production The author concludes that the toxicity of Hiss Y 
dysentery bacilli is bound up with the protoplasm and is not due to a toxin 

Roy C Averv 


Immunology 

Undulant Fever in Relation to Pregnancy and Abortion E L Cornell 
and C R De Young, Am J Obst & Gynec 18 840, 1929 

Of 1,015 samples of serum from pregnant women in Chicago, none gave a 
definitely positive agglutination of B aboitus or B iiiclitcusis Five gave weak 
agglutinations Of twenty'- three serums from women who had aborted, one gave 
a reaction at 1 80 

Inflammation and Immunity Elgenl L Opie, J Immunol 17 329, 1929 

The observations that have been described help to explain the changes tliat 

occur when an animal sensitized by infection with a suitable micro-organism is 

reinfected with the same agent An inflammatory reaction of unusual intensity 

occurs and this reaction brings to the site of infection plasma containing antibodies 

The experiments cited show that the two factors promote fixation and destruction 

of bacteria Anaphylactic inflammation to which an animal repeatedly injected 

with foreign protein becomes susceptible protects the body from the injurious 

agent The paradox between increased susceptibility to injury and the resistance 

of immunitj is only apparent The local injuiy that occurs is brought about not 

so much by the foreign agent introduced into the tissues, which, it is true, is fixed 

at the site of entry, as by the coming together of this antigen with antibody w'hich 

IS a product of immunization The hypersensitiveness of infection, illustrated by 

the tuberculin reaction, is manifested by an acute inflammatory reaction that has 

all of the essential characteristics of anaphylactic inflammation It has not been 

possible to demonstrate its relation to any antiliody that finds its way into the 

blood serum but the evidence available docs not exclude this relationship The 

hypersensitiveness of infection that is usually manifested by reaction to products 

of the micro-oiganism concerned occurs undci natural conditions iv the piesence 

of living bacteria that have invaded the body The evidence I have cited shows 

that the acute inflammatory reaction produced in the sensitive animal by bacterial 

products retards bacterial invasion somewhat ineffectively at first, not only by 

bringing antibodies to the site of attack but by fixing bacteria at the site of entr*v 

so that they cannot enter the blood stream Both with anaphylactic inflammation 

and with the inflammatoiy reaction of infected animals, vital organs are protected 

at the expense of local injuiy a > c 

^ Authors Summary 


Iso-Agglutinins in Cacti r Rai i*h B Liitil, J Immunol 17 377, 391, 
401 and 411, 1929 

The examination of the blood from 209 cows and 31 bulls for hemagglutination 
IS reported The presence of iso-agglutinins m the blood of bovmes is established 
It IS possible to identify three principal groups, however, the anomalous reactions 
shown by some serums suggest additional grouping In certain bloods agglutinin 
as well as agglutmable substance is present in the blood of the same individual 
The agglutinins are labile and disappear on standing at room or refrigerator 
temperature So far the difterent blood types seem to bear no relation to the 
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various breeds of cattle When group I serum is heated at CO C for one hour, 
the agglutinative substance is generally inactivated A temperature of 56 C for 
one hour is not sufficient to inactivate all scrums completclj When group I 
serum is heated at 60 C , one component of agglutination is destroyed With 
the addition of fresh unheated serum from certain cows, this component is again 
restored Aothou s Slmmar\ 

The Dick Test \\n A.llergic Skiv Reactions to Strei’Tococcls Xicieo- 
PROTEINS K A\do, J Immunol 17 361, 1929 

From the Dick toxin two substances have been obtained witli which skin reac- 
tions can be produced m human beings a miclcoprotcm and a siiecific toxin 
The so-called nucleoprotem causes a skin reaction that cannot be distinguished from 
that caused by ordinary Dick toxin , it is heat-stable and nontoxic for man , it does 
not cause anj skin reaction m w’Intc pigs By repeated alcoliol and acid pre- 
cipitation a relativelj pure specific toxin can be obtained from cnlturt filtrates of 
Sfi cptococcus scmlatinac , this causes reactions m the skin of human beimrs and 
wdnte pigs, it is destrojed bj heating to 80 C for tlnrti minutes, and its action 
is neutrahred bi scarlatinal antitoxin Susceptible persons can be imimimzed 
wuth it In the course of immunization the scarlatinoid sjndrome was obsened 
111 some cases No eiidences of allergj could be obtained with the true toxm- 
exotoxm, but the nucleoprotem gave rise to an allergic condition and a skin 
reaction to the protein ma\ be regarded as allergic T lie nucleoprotem ma\ influ- 
ence the reaction to the ordinary Dick toxin, cspcciallj if it is weak in true toxin 
High dilutions of potent toxin should be used preferabh , and the W ashington 
standard toxin was found to be \er\ satisfactorj as it contained traces onl\ of 
nucleoprotem 

Horse Serem \s \ Heterophieic Antigen I Dwidsohn and S G 
R/\msdei l, J Ininiunol 17 365, 1929 

There are present in horse serum hcterophilic antigens of the Forssman tepc, 
as shown! b} the dee elopment of a relatneh strong antishccp hcinohsin m rabbits 
immunized wnth large ciuantitics of the serum Absorption with hcterophilic organs 
removed the hemohsin, while absorption with nonhcterophilic organs diminished 
its titer onh slight!}', possible due to phe’Sicai absorption The mimiine scrums 
did not contain agglutinins for sheep red cells, neither did thee contain heinolesins 
and agglutinins for horse and guinea-pig red cells Antistreptococcus serum has 
antigenic qualities similar to those of plain horse scrum, evhilc diphtheria globulin 
does not stimulate the production of hcterophilic antibodies , and subcutaneous 
injection of any one of the three scrums fails to ctII forth a response The serums 
of rabbits, as a result of the treatment outlined, become toxic for the gumea-pig 
This toxicity IS shown to be not identical wuth the sheep cell hemohsin 

Authors Summ\r\ 

H\ persexsitivexess to Diphtheria Bacilli James kf Neili and Wiiiivm 
L Fleming, J Immunol 17 419, 1929 

The present example of diphtheria bacterial hypersensitiveness agrees wuth the 
previous examples in that it is manifested by an immediate skin reaction and in 
that the capacity for the reaction can be passively transferred It differs, howe\er, 
m that the individual is particularly reactne wuth a heat (60 C) labile product 
not involved m the reactions of the previous diphtheria-sensitive persons This 
product IS apparently contained m effective concentration only m the uiiheated 
culture filtrates of toxicogenic diphtheria bacilli and not in the filtrates of non- 
toxicogenic strains nor in solutions of material derned from the w'ashed bacterial 
cells If it is not toxin, it is a hitherto unrecognized diphtheria bacterial 
product that possesses a degree of lability not usually encountered among the 
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bacterial substances associated uith h 3 Tersensitn e reactions The results are dis- 
cussed in respect to the possibility that the described reactions may represent an 
example of true hj persensitiveness of man to diphtheria toxin 

Authors’ Summary 

The Ixfluexce of Blockade of the Reticulo-Endothelial Ststem ox 
THE Formation of Antibodies P R Caxxox*, R B Baer, F L 
Sullivan and J R Webster, J Immunol 17 441, 1929 

The liberation into the blood stream of hemolysins to sheep’s red corpuscles 
following blockading procedures depends on the manner of administration of the 
blockading material and the amount of antigen injected Repeated injections of 
suspensions of india ink particularh' when given mtrai enousb'- and continued 
after the injection of a small quantity of “tested-antigen, ’ are followed by a 
significant decrease m the liberation of antibodj into the blood stream, this libera- 
tion apparenth \ar 3 ing inversel 3 ' wuth the extent to wdnch the phagocjdic cells 
are blocked This decrease m output of antibod 3 is independent of individual 
variation ot animals, loss of w'eight or of depression b 3 fluids alone Evidence 
IS presented that small amounts of blockading material stimulate the liberation 
of antibod 3 whereas large amounts tend to depress such a liberation These experi- 
ments offer additional evidence that antibodies, at least heinoh^sins, are formed 
bi the phagocitic cells of the mesenclwmal tissues 

Authors’ Summ\r\ 


The Sensitu eness of Tuberculous Guinea Pigs One Month Old to the 
To\icit\ of Tuberculin Jules Freund, J Immunol 17 465, 1929 

The intracutaneous tuberculin test is negative or onh very slightl 3 " positive m 
tuberculous guinea-pigs not more than 1 month old Guinea-pigs of this age are 
about as sensitne to the toxin action of old tuberculin injected into the peritoneal 
canty as adult tuberculous guinea-pigs These experiments indicate that the 
mechanism that mediates S3stennc hypersensitiveness is fulh developed m 3'oung 
tuberculous guinea-pigs at an age when the dermal reaction is ver 3 slight or 

Author’s Summary 


On the N \tur^l Immuxit\ to Scarlet Fever of the Japanese and Chinese 
Residing in South Manchuria K Ando, H Nishimura and K Ozaki, 
J Immunol 17 473, 1929 


According to the Dick skin test there is a considerable difference in the 
susceptibilitv to scarlet fever between the Japanese and the Chinese residing m 
South Manchuria The difference in scarlet fever morbidity of these two races 
ma 3 " at least be partly explained by the difference m their susceptibilit 3 ' No fact 
has been discoiered which seems to indicate that there is a greater percentage of 


negative reactors among Japanese children who lived long or were born in 
Manchuria wdiere scarlet fever is more prevalent than m Japan proper than among 
those who lived long m Japan proper and have immigrated onlj" recentlj-- It 
seems reasonable to suppose that the difference in susceptibilit 3 '- may indicate racial 
difference of ‘ Antikorperbildungsbereitschaft” in the sense of Hirszfeld, but not 


dependent on the difference in “Umwelteinflusse ” 


Authors’ Summary 


Rocki AIountxin Spotted Fever A L Kerlee and R R Spencer, Pub 
Health Rep 44 179, 1929 

The serums from guinea-pigs inoculated wuth Rocky Mountain spotted fe\er 
virus did not agglutinate two strains of B pioteus Xi, 

Serums from rabbits similarly inoculated wuth spotted fever virus show'ed a 
definite increase in agglutinin content reaching a maximum titer on the ninth 
dai after onset of S3mptoms, or the fourteenth da3 after inoculation 
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The serums of human patients taken during the course of the disease and 
during coinalescence showed the presence of agglutinins for two strains of B 
pJOfClIS A’jt AbTHORS’ SUMMARV 

Postvaccinal Enclphalitis E Gildeaieisilk, Centralbl f Baktenol 
(Abt 1) 110 120, 1929 

This paper is a general discussion of the problem of postvaccinal encephalitis 
The cases occurring particular!} in Europe and England arc reviewed and dis- 
cussed The view most stressed is that of the so-called actuation theory, namely, 
that the vaccination activates an iinisible virus alread} present in the body of the 
person vaccinated No definite facts, ho\\e\cr, arc guen to explain the phenomenon 

P\uL R Cannon 

The Influence of the Reticli o-Endothi i iaj Sastlm ox Infection and 
Antiboda Poraiation with Vaccine Virus S Zurukfoglu and N 
JOFFE, Centralbl f Baktenol (Abt 1) 110 220, 1929 

Guinea-pigs and rabbits were subjected to intra\enous injections uith india ink 
and then tested vith vaccine Aims to determine the effect on the local reaction 
and the formation of antibodies 1 he local reaction was less in the blocked animals 
than in the controls, whereas in the earlier periods, more virus was present in 
the blood stream of the blocked than of the control animals 

Paul R Cannon 

The Effect of Roentgen Raas on ihl Sri chic Iaiaiune Bodies 
Alexander Lusztig, Centralbl f Baktenol (Abt 1) 111 2*14, 1929 

The effects of roentgen ravs on the specific antibodies depends on the intensity, 
the time of radiation with respect to the injection of the antigen and the induidual 
reactnnty of the animal Thus, under certain conditions, there is an increased 
production of antibodies, while under others there is a reduction The detailed 
results for various types of antibodies are guen 

Pall R Cannon 

Changes in the Reticulo-Endothelilai or the Liver, Spleen and Laaiph 
Nodes or Iaiaiune Rabbits Eaiil Epstein, Centralbl f Baktenol (Abt 1) 
110 223, 1929 

This IS a morphologic stud) of the changes induced in the rcticulo-endothehal 
cells of the rabbits immunized against swine serum, sheeps’ red cells, etc , rather 
than against living infectious antigens Thus, the changes are not complicated 
b) the inflammation from infection The experiments demonstrated particularly 
Avell in the In^er an active proliferation of the cells of the reticulo-endothehal 
apparatus The Aarious types of such cells are described in detail and their 
possible sites of origin discussed In the spleen and Ivmph nodes there was a 
marked proliferation of reticulum cells and a prominence of germinal centers in 
the malpighian bodies He concludes that the noninfectious antigen acts on these 
cells of the histiocytic apparatus as an actwating irritant, the cells reacting not 
only by proliferation but also b) the secretion of antibodies 

Paul R Cannon 

Encephalitis Following Saiallpox Vaccination E Gildemeister, Deutsche 
med Wchnschr 55 1372, 1929 

The spinal fluids from four patients with posti'accinal encephalitis were examined 
for A'accine A’lrus by inoculation into the corneas of rabbits In one patient the 
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spinal fluid taken on the seventh day after vaccination was found to contain the 
virus, while the spinal fluids of the other three taken from twenty to twenty-four 
days after vaccination produced no corneal reaction Paul J Breslich 


Protective Substances in Syphilis A Hauptmann and A Gallinek, Klin 
Wchnschr 8 1485, 1929 


The effects of normal serum (with and without phagocytes) on spirochetes 
was compared under identical conditions with the effects of syphilitic and meta- 
syphihtic serum (with and without phagocytes) The serum of ten normal persons, 
of ten patients with secondar}’' sjphilis, of eleven patients with paralysis, and of 
two patients with cerebrospinal sj'philis was tested against spirochetes, all but m 
the last mentioned from chancres of rabbits There was no difference in the effects 
of serum with and without leukocytes Lethal effects of the spirochetes began 
with normal serum after three hours and were completed after five hours In 
half of the serums from patients with secondary syphilis these manifestations 
began in ten minutes, and after thirty minutes the spirochetes were dead In the 
remainder of the serums from patients with secondary syphilis the lethal effects 
began after from one to one and one-half hours and were complete after from 
one and one-half to two hours In only one serum were there higher values The 
patient from whom this serum w'as obtained w'as found later to have received 
antiS 3 ^phihtic treatment The serum of paralytic patients reacted practically like 
that of normal persons Lethal effects wnth serum from patients with cerebrospinal 
syphilis appeared in a short time In these experiments spirochetes obtained from 
cultures were used With leukocytes present m this series the spirochetes remained 


alive for a shorter time than in serum alone 


Edw'IN F Hirsch 


The Physiologic Mallein Reaction H Brokman and H Hirszeeld, Klin 
Wchnschr 8 1499, 1929 

The intracutaneous mallein test m a certain percentage of children is positive, 
and this percentage increases wnth age The percentage range in the authors’ 
series varies between 12 5 in the 0 to 1 jear group and 42 3 m the 5 to 12 years 

Edwun F Hirsch 


The Normal Human Antibod\ Curve E Friedberger, G Bock and 
A Fursti NHEIM, Ztschr f Immunitatsforsch u exper Therap 64 294, 1929 

The blood serum of various ages w'as studied with respect to its content in 
lysin for sheep corpuscles and agglutinin for rabbit corpuscles No such antibodies 
were found in the blood of the umbilical cord at birth, but during the early j^ears 
the content m antibodies rises, reaching the high point at the age of 10 years , the 
lysin now diminishes henceforth while the agglutinin remains high until about the 
thirtieth year when a gradual fall begins There are individual exceptions to this 
general course The content of the blood serum in the antibody bears no relation 
to the blood grouping The course of the antibodies in question resembles that 
of diphtheria antitoxin, and it is suggested that the antitoxin curve is not due 
to infection but to the manifestation of a general biologic phenomenon 


Tumors 

The Age Incidence of Tumors in Mice and Its Inheritance L J Tureen 
and Leo Loeb, J Cancer Research 13 1, 1929 

The present detailed iiw estigation by Tureen and Loeb is a painstaking 
analysis of the age incidence of tumors in mice In this study as m those pre- 
Mously reported by Loeb, evidences are produced to show that there exists a 
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definite relationship between tumor age and tumor rate In general, the higlier 
the tumor rate, the earlier the tumors appear and the lo\\er the tumor rate, the 
later thej' appear The authors also found that m addition to this relation, there 
exists another factor, i e , a specificitj of the age incidence of tumors m certain 
strains Thus, there are strains with a high tumor rate which do not appear as 
earl}' as certain other strains with a tumor rate not higlicr tlian tiiej have In 
certain cases strains with a low tumor rate ma} show an earlv tumor age due 
to the fact that a substram mav differ from the parent strain m the tumor rate but 
mav inherit its characteristic tumor age These two factors, according to the 
authors, interacting with each other, determine the age incidence of tumors m 
mice Tureen and Loeb go into details concerning tlie strains with high, medium 
and low tumor rates, as to their age incidence of tumors ^ 


Skin Lesions Among T \r orkers H B Wood J Cancer Research 13 
54, 1929 

Wood investigated the direct effect of tar on 88 tar handlers in municipal gas 
works, in coke by-products plants and m plants making brujuctfes As a result 
of his investigation he found that workmen handling coal tar developed tar warts 
Low temperature, distillate tar and petroleum tar, respective!}, did not have am 
irritating action on the human skin TRirn 


Agglutination Phenomena in Cancer N Watlrmvn and L de Kroviml 
J Cancer Research 13 60, 1929 

The authors produce evidence to show that in man, mouse, rat and rabbit, 
there normall} exists agglutinins for tumor cells The propertv of agglutination 
goes hand in hand with the cvtolvtic properties of human scrum toward neoplastic 
cells as demonstrated b} Freund and Kammcr It is interesting that umbilical 
cord serum lacks the properties of agglutination and of cvtohsis of tumor cells It 
IS hkel} that these “factors ’ are acquired during cxtra-utennc life 

B M Fried 


A Critical Surv'ev or Epithe.i iai Tuviors or the Appendix A. A 
Thibvudeau and E kl Burke, J Cancer Research 13 73, 1929 


In a review of 3,746 appendixes the authors have found 19 epithelial tumors m 

the appendix and adjacent small intestine, 12 of winch were of the carcinoid tvpe 

In their material there was no definite connection between the tumor and the 

epithelium of the mucous membrane The tumors did not recur after removal 

The} are not alw'avs associated with inflammatorv changes m the appendix or 

intestine „ r 

B aI Fried 


Transplantation Studies on Tumors Arising Spontaneous! v in 
Heterozvgous Indimdu VLS Leonei L C Strong,} Cancer Research 13 
103, 1929 

According to the genetic theor} devised by Strong, the fate of the implanted 
tumor tissue when placed m a given person (host) is brought about by a reaction 
between the host (determined b} its genetic constitution) and the transplanted tumor 
cell (controlled bv its genetic constitution) Tumor cells possess a specific 
mdividuaht} which is self-regulating, being transmitted from one cell generation to 
the next through the process of cell division 

In the present elaborate experiments Strong demonstrates the fact that the 
growth of an implant in a giv'en person is controlled b} the activity of certain 
plnsiologic host determiners derived from the z}gote that gave rise to the person 
In everv case investigated in controlled stock the susceptibihtv' and immunity to 
the implant w'ere definitely inherited according to Mendehan principles Trans- 
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mission of susceptibility to the growth of the implanted tissue has always followed 
the laws of Mendelian heredity The simultaneous functioning of dominant multiple 
factors has ever been the type of inheritance, except m one case 

The author is of the opinion that the problem of neoplastic tissue is a problem 
of genetics and may eventually be solved by genetic methods He believes that 
It IS permissible to expect that by the use of the transplantation method, together 
with a full appreciation of genetic principles, some light may be thrown on the 
problem of the conversion of normal tissue into the neoplastic type 

B M Fried 


A. Statistical Studt or the Occurrence or Cancer and Tuberculosis in 
11,195 Post Mortem Examinations H A Carlson and E T Bell, 
J Cancer Research 13 126, 1929 

Active tuberculosis is much less frequent in cancerous than in noncancerous 
subjects, and cancer is much less common in those with active tuberculosis than in 
those with no tuberculosis or with healed tuberculosis But active tuberculosis is 
even less frequently associated with heart disease than with cancer, and cancer 
shows less association with heart disease than with active tuberculosis 

These results do not mean that active tuberculosis inhibits the development of 
both cancer and heart disease They are due to the fact that the majority of 
persons with active tuberculosis have no other major illness and therefore the 
control (noncancerous, without heart disease) must always have a higher per- 
centage of tuberculosis 

The authors did not find any statistical evidence to support the view that there 
is an antagonism between cancer and tuberculosis 

The only proper control for the association of active tuberculosis and cancer 
IS the incidence of actne tuberculosis m some other disease 

Author’s Summarv 

On Regression in Transplanted Tumors in Mice Freed of Worms 
Millard C Marsh, J Cancer Research 13 136, 1929 

A mammary tumor spontaneous in albino mice has been propagated in long 
inbred individuals of the strain m which it arose These mice have a chronic 
infestation, which extends indefinitely through ancestral generations, wnth intes- 
tinal nematodes, besides sporadic cestodes Regression of the transplanted tumor 
IS low 

A colony of mice from this strain was segregated and kept free from intestinal 
helminths during four years and thirteen generations of continued inbreeding In 
these mice regression of the transplanted tumor is high The difference appears 
mathematically significant Author's Summary 


Blood Cholesterol Studies in Cancer W L Mattick and K W Buch- 
WALD, J Cancer Research 13 157, 1929 

There is a tendency in cancer to a hypercholesterolemia m the plasma, with 
little change in the corpuscles Lecithin fails to show significant changes except 
for slightly lower values in the plasma Total fatty acids show the most marked 
changes, being especially higher than normal values m the plasma, with a lesser 
but similar tendency in the corpuscles From the authors’ work it would appear 
that in cancer either fat absorption is increased or the utilization is decreased, 
with resulting accumulation of total fatty acids and fats, especially in the plasma 

B M Fried 
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Ox True ^i,[i\ED Carcinomatous and Sarcomatous Tumors (Sarco- 
Carcinoma) with Report of \ Mined Carcinoma-Chondrosxrcomv or 
THE Thiroid of A DoG ROBERT ^Masox and H Gideon* Wells, J 
Cancer Research 13 207, 1929 

The authors report a case ot a large niiNcd tumor arising in the thjroid of a 
dog This consisted of a miNture of adenocarcinoma with osteoid sarcoma Tlicrc 
were many metastases m the lungs, some consisting solcK oi carcinoma, some 
soleh of osteoid sarcoma and some presenting a miNture ol both elements 

B M Trild 


Entdifferentiation of Primvr\ Carcinomv oi the Bronchi \nd Lungs 
Carl Verxon* Weller, J Cancer Research 13 218 1929 

Weller investigated fourteen prinnr} pulmonarj cancers, thirteen of which 
were found in a senes of 3,000 necropsies In no instance could he trace the 
origin of the tumor from the “aUcolar cpithehum " It seemed clear that all t\pLS 
of carcinoma of the lung can take origin from bronchial structure 

The histologic picture of a particular neoplasm or of a particular portion of a 
neoplasm depended on the degree of cntdiftcrentiation and should not, therefore, lie 
used to determine histogenesis The author giics a histologic description of the 
fourteen bronchiogenic tumors with an ingenious attempt to correlate the \arious 
forms of carcinoma on a biologic basis Fried 


Xo Le\d in Tumor Tissue After Intrailnous Injection or Colioidm 
Lead M C Reinhvrd \nd K \\ Buciiuaid, T Cancer Research 13 
239, 1929 

In order to determine the quantitj of lead deposited in tumor tissue following 
the intraienous injection of colloidal lead, the authors used nude bearing sponta- 
neous tumors They used the commercial lead dnsporal or colloidal lead phosphate 
The chemical was injected intraAenoush With the method used, thej failed to 
reveal am traces of lead in the tumor tissue t> -vt v. 


Carcinoma of the Cermn Uteri and Relation Between the Histoiogical 
Structure and the Results or Radiation A A Thibaudeau and 
E M Burke, J Cancer Research 13 260, 1929 

The authors attempted to correlate the clinical CAidences ot malignancj bj a 
given tumor A\ith the histologic characteristics as reiealed on microscopic CNam- 
ination For that purpose the\ in\estigatcd twentj -eight cases of epithelioma ot 
tlie cer\iN uteri for wLich the patients were successfulh treated bj irradiation 
and AA'hich have shown no evidence of recurrence for more than fiv'c vears 

Their conclusions are that histologic grouping and indexes of malignaiicj are 
of limited v^alue m prognosis in cases of epithelioma of the cerv in uteri 

B M Fried 

Lactic Acid Formation in Tumor Tissue Helen R Downes, J Cancer 
Research 13 268, 1929 

The study by Downes is concerned with the investigation of the lactic acid- 
forming ability of several different kinds of human tumors and of transplanted 
animal tumors The results obtained vielded “neither confirmation nor disproval 
of Warburg’s contention ’ p , , 
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Carcinoma Gelatinosum or the Prostate A Keissurow, Virchows Arch 
f path Anat 268 515, 1928 

This type of prostatic tumor is rarely observed The microscopic examination 
showed large masses of mucoid material with islands or strands of carcinoma cells 
here and there Hosoi 

Innervation or Tumors E Hirzog, Vircliows Arch f path Anat 268 536, 
1928 

The innervation of 100 benign and malignant tumors and metastases was studied 
by means of the modified Bielschowsk} method to bring out the axis cylinders of 
the nerves In the majority of the tumors, nerves were frequently found in the 
stroma if the growth was not circumscribed In all primary tumors with well 
defined borders, benign as well as malignant, nerves w'ere never found This was 
found to be true also m circumscribed metastases of carcinoma Signs of pro- 
liferation of the nerves were seldom observed The various structures described 
by otliers as nerve end apparatus most likelj" aie a sign of regeneration The 
relationship of the nerves to the tumor cells m the form of a specific nerve end 
apparatus was not observed Hnsnr 


Malignant Uterine Ciiorio-Epithelioma R AIe\er, Ztschr f Geburtsh u 
Gynak 92 259, 1927 

Conclusions are drawn from twenty-eight cases of chono-epithehoma uteri The 
tumor originates from fetal epithelial cells of the normal placenta at different 
periods, or from rests of hjdatiform moles of different age and after longer or 
shorter retention Chono-epithehoma of long latency either is not recognized in 
time on account of slow' growth (but not more than one or tw'o >ears after the 
last pregnancy) or more frequently a more recent, abortive pregnancy is over- 
looked Chono-epithehoma observed late after menopause represents an incorrect 
histologic diagnosis A chono-epithelioma has no stroma of its own The tumor 
cells proliferate under preservation of the cytolytic qualities of the normal chorionic 
cells The maternal tissue may react against their growth by coagulation of the 
tissue, a process affecting also the tumor cells, or it cannot resist these cells and 
the tumor cells then dissolve the maternal cells Transitional conditions may 
exist in the individual tumors The causal genesis is unknown The proliferation 
of lutein cells and the formation of ovarian cysts are secondary to the tumor 
formation They are moreover absent m early cases and in old women They may 
undergo spontaneous regression after removal of the hydatiform mole or the chono- 
epithehoma Surgical trauma represents a doubtful contributory factor Over- 
nourishment of chorionic epithelial cells which became separated from the ovum 
IS one of the blastogenic factors The histologic diagnosis is not always possible, 
especially not during the first two months of pregnancy, as the ovum possesses at 
that period a trophoblastic membrane with numerous masses of proliferating 
chono-epithelial cells Even the histologic evidence of lysis of maternal tissue 
may represent a physiologic process at that time A positive diagnosis from the 
histologic examination alone is impossible during this period The tumor follows 
usually a hydatiform mole when it occurs in this period A positive diagnosis is 
justified only if there is a marked proliferation of chorio-epithelial cells After 
the second month a large mass of chono-epithelial cells in uterine tissue is indica- 
tive of malignancy Hydatiform mole is an abnormal proliferation of chono- 
epithelial cells which is more marked at an early stage than in a late one Its 
persistence is suggestive of malignancy The diagnosis of a malignant condition is 
more difficult if a hydatiform mole is present than if it is not Chorionic epithelial 
cells surrounded by fresh maternal blood stay alive These cells, located intra- 
vascularly deep m the muscle, represent a factor of steadily increasing danger m 
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regard to malignant transformation, metastascs and cctopic malignant transiornn- 
tion of these cells In the presence of vilh the prognostic c\ahiation of the 
epithelial proliferation rests first with the evidence of tissue destruction, secondh 
with the unusual amount of chono-epitheha! cells and w ith the presence of at\ pical 
forms But atypical forms alone are not indicative of mahgnancj as the\ niaj he 
due to the continuous fresh blood supph which results m a hvpcrtropln of tiie 
cells The existence of destruction of maternal tissue and its lysis is, however, an 
absolute proof of malignancj The presence of tissue coagulation c.innot he used 
in the interpretation of the histologic observations Rspecialh does tlie presence of 
large masses of syncvtial cells point to malignancv 1 he stroma oi the v illi docs 
not furnish any evidence for the diagnosis The diagnosis of a malignant condition 
can often only be made w'lth due consideration of all clinical as well as pathologic 
observations The diagnosis is difficult, requires great expenenee and cannot 
ahvavs be made Every hemorrhage after delnerj, abortion and especialh after 
hj^datiform mole has to be regarded as suggestive of chorio-epithelioma His- 
tologic examination of all tissue removed or expelled under such circumst uiccs is 
absolutely indicated and necessarv Nodes in the visible genital sphere are ahvavs 
suggestive of metastases iletastases have to be regarded as imlignant even it 
thej’’ do not show destructive growth Curettage of the uterus mav he incftcctive in 
chono-epithelioma if the tumor is located in the uterine wall Repeated examina- 
tions of the uterus and ovaries arc indicated for several months following removal 
of a hydatiform mole Subsequent irregular hemorrhages demand curettage and 
histologic examination of the removed tissue Benign metastascs exist in hvdati- 
form mole They consist ahvavs of villi The earh surgical removal of a 
chorio-epithehoma gives the best curative icsults 'Ihe extirpation has to be 
carefully done to prevent the production of operative traumatic metastascs 

C Hilitr 


Medicolegal Pathology 

CvRBON Tetrachloride Poisomxg with Macroscoric Fat ix the Pli - 
MOXARY Arterv H E AI vcMahon and Soviv Wriss, Am ] Path 5 623, 
1929 

The gross and microscopic observations are described in an unusual case of 
carbon tetrachloride poisoning m which the blood in the right side ot the heart 
and larger pulmonarj arteries contained an extremely high percentage of tat (60 
per cent) The severe damage to the liver, which was ahead} large and filled 
with fat, was the probable source of the fat in the vascular svstein Eat droplets 
that were small enough to pass through the capillaries of the lung and to gam 
entrance into the capillaries of other organs produced no microscopic lesions in 
either the heart, brain or kidnev It appears from these observations that the 
sensitiveness of alcoholic patients to carbon tetrachloride is increased not onlv 
because of increased absorption of the drug, as well as the svnergistic action of 
alcohol and carbon tetrachloride together in producing liv'er dimage, but also 
because of the possible presence of preexisting liv^er damage 

Authors’ Slmvivrv 


Acute Yellow Atrophv of the Liv^er Due to Acetviene Tetr vchloridl 
W ScHiBLER, Schweiz med Wchnschr 59 1079, 1929 

Several cases of jaundice developed in workers in a shoe factorv in which 
glue containing acetylene tetrachloride was used In three cases death occurred 
A detailed description is given of two of these cases in which acute vellovv atrophv 
of the liver was present 
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Tattooings in 'Criminals Diagnostic Value Pietro Bianconi, Arch di 
antrop cnni 49 66, 1929 

According to tlie Lombrosian school, tattooings not only contain important 
data for identification but invariably indicate a decreased cutaneous sensibility 
towaid pain, peculiar to many criminals Tattooings often disclose some important 
psi'chologic characteristics pertaining to the intelligence and to the sentimental 
and emotional life of the delinquent, and tliey may yield valuable information 
about the life of the criminal Some tattooings betray criminal attitudes and 
tendencies, and thus illustrate the dangerousness of the persons Nearly all 
tattooings are manifestations of an inferior and atavistic psyche, tending to 
matcriahre a dominant idea in tlic form of a symbol, which uncovers and repre- 
sents the delinquent’s way of feeling and siinultaneouslj'' expresses a more or less 
pronounced imprudence In two cases of offenses against property the tattooings 
are minutely described and psychologically interpreted 

E L Milosi avich 


Subepicardial Ecciivmoses in Acute Asphwia Francesco Bai lotta. 
Arch di antropol criin 49 503, 1929 

Following the observations of Bichart, Tullio and Businco have recentlj' shown 
b} roentgenographic and cinematographic studies that dm ing asphyxiation the heart 
dilates, at times to such a degree that it appears twice as large as under normal 
circumstances The author studied the development of subepicardial eccln’’moses, 
using the technic of these iin cstigators He confirms the observations of Hofman 
that minute petechial hemorrhages are found regularly in the asphyxiated new- 
born but are rare m adults In experiments on rabbits and dogs Ballotta observed 
that at the beginning of asphyxiation the heart shows a decrease in size This 
stage IS followed by enlargement to about twice the normal size, occurring during 
the twenty-fifth to the thirtieth second of asphyxiation and lasting for approximately 
20 seconds Particularly the right ventricle seems to become dilated Then a 
decrease in the volume of the heart again occurs Subepicardial ecchymoses are 
not present When the heart enlarges, during the stage of the acute asphyxia. 
Its vessels also show dilatation and engorgement but do not rupture However, 
subepicardial hemorrhages develop if the wall of the blood vessel possesses an 
insufficient elasticity In the new-born, the vascular elastic apparatus is not yet 
completely developed, and m adults the wall of the vessel may be diseased The 
occurrence of subepicardial hemorrhages depends, therefore, on the structural con- 
dition of the walls of the blood vessels ^ L Mii oslavich 


' Technical 

A Study of Stools Cultured for Endameba Histolytica for Diagnostic 
AND Other Purposes Carlo J Tripoli, Am J M Sc 178 822, 1929 

The cultural method of stool examination here described for the diagnosis of 
the presence of Entamcha lusiolvtica has so far been equal to any laboratory means 
of diagnosis and may eventually prove superior to the direct microscopic method 
It IS thought that the use of the cultural method of stool examination will result 
m a considerable saving of time and personnel in public health work in the 
detection of carriers 


An Evaluation of the Leukocytic Reaction in Tuberculosis E M 
Medlar, Am Rev Tuberc 20 312, 1929 

There is no specific leukocytic reaction in the tuberculous patient, and the use 
of the leukocytic formula is impossible as a diagnostic aid The leukocytes may 
merely indicate that something abnormal is happening within the body The 
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establishment of the clinical diagnosis of tuberculosis is nccessarj before the leuko- 
cytes can be of aid in the interpretation of the status of the tuberculous process 
One may then interpret the leukocjtic picture on the basis of the role that each 
leukoc}tic type plays in the pathogenesis of tuberculosis The lcukoc 3 tic reaction 
often agrees closelj with the clinical status of a tuberculous person but at tunes 
there is a marked disagreement and then the leukoc>tcs indicate the actual status 
of the tuberculous process more accurately than does the clinical condition of the 
patient The leukocytes indicate only the status of the tuberculous process at 
the time the blood is obtained and therefore blood counts at relatuelj frequent 
inter\als are necessary to determine the trend of the disease It is essential that 
the total leukoc^te count, together w’lth the differential percentages, be used it 
the maximum information is to be obtained from a leukocjtic reaction in a case 
of tuberculosis The neutrophil pla^s the chief role in tuberculous abscess 
formation and m the extention of tuberculous ulcers The iiioiionuclear leukocjtc 
is the chief cell in new tubercle formation, and the Kniphocjtc prcdoiinnatcs when 
a tuberculous lesion is healing No definite role can be ascribed, at present, to 


tire eosinophil or basophil 


H J COKPER 


Photo-Electrometer whth One Stage or Amplii icstion \s Appi ied to 
THE Determination of Hemoglobin Chari ls Shl\r» and A 11 
Sanford, J A M A 93 1951, 1929 

The authors present the follow'ing A description ol a inodiric<itioii of our 
original photo-electrometer used as a photo-electric hcmoglobinomcter, in which 
w'e haNe employed one stage of amplification and used a micro-amincter for the 
measurement of the current in tlie photo-electric cell produced bj the illuinmatioii 
from a constant source of light which passes through a sclcctuc absorptnc filter 
and a specified dilution of blood , the portability of the instrument and the accurate 
and rapid determination of hemoglobin expressed m grams for each hundred cubic 
centimeters of blood, which recommend the photo-electric hemoglobinometer as 
an instrument of value m the routine examination of a large number of samples 
of blood and in research work, complete details regarding the modus opcrandi of 
the photo-electrometer, the theoretical considerations in\ohed in photo-electric 
photometry as applied to the determination of hemoglobin, indicating that the 
readings on the instrument follow the laws of Lambert and Beer, in that the 
concentration of hemoglobin, as determined bj the transmission of light m an 
absorption zone of oxvhemoglobm (beta band), is proportional to the negatue 
logarithm of the unabsorbed light, experimental data obtained by the van Sljke, 
spectrophotometer and photo-electric hemoglobinometer and their coniparison 
together wuth a determination of the absorption ratios spcctrophotometrically (at 
540 millimicrons) and by use of the photo-electric hemoglobinometer, a selectne 
filter transmitting light onlj in the region of the beta absorption band of oxv- 
hemoglobin being used, data substantiating the belief that the photo-electric hemo- 
globinometer, with one stage of amplification, will permit of the determination of 
grams of hemoglobin for each hundred cubic centimeters of blood within an a\erage 
of 2 per cent of the van Slyke values, which have been taken as standards, the 
applicability of the principles of photo-electrometrj’’ to the determination of amounts 
of various unknowns m true or colloidal solutions, provided the unknowm sub- 
stance in solution possesses at least one characteristic absorption band for wdiicli 
a spectral filter, transmitting radiant energj onlj'- in the specified region, can 

be made Authors’ Summary 


Influence of Formalin Fixation on the Lipoids of the Central Nervous 
System Arthur Weil, J Biol Chem 83 601, 1929 

1 The present opinion that solutions of formaldeh> de are a fixative for the 
preservation of lipoids should be revised 
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2 In a 10 per cent solution of fornmlui (4 per cent solution of formaldehyde) 
the phosphatides are hydrolvzed, and the liberated phosphoric acid is found in a 
water-soluble composition in the fixing fluid This process of decomposition pro- 
ceeded gradually and was still found after ninety days’ fixation 

3 Cholesterol and galactolipids (cerebrosides) are not appreciably changed 
Consequently the resulting mixture of lipids after fixation m formalin contains 
more galactolipids than the original tissue 

4 The preservation and relatue increase of galactolipids in formalin-fixed tissue 
have been utilized to explain some empirically known histologic facts, namely, the 
effect of pyridine in silver staining methods of nerve fibers and the staining and 
phvsical qualities of areas of so-called “mucoid degeneration” which are found 
in formalin-fixed material after treatment with alcohol 

Author’s Summary 


The Demonstration oi- Tluercee Bacilli ix the Negaii\e Sputum of 
Tuberculous Patients by the Method or Schiller R Michel, 
Beitr z Klin d Tuberk 72 513, 1929 

This method yields more positive results than the usual methods of concentra- 
tion, but fewer than cultural methods Ar»\ PrxvFR 


Pure Carbon Monoxide Gas as a Blood and Tissue-Pigment Fixative 
J Keener, Centralbl f allg Path u path Anat 46 5, 1929 

Kerner prepares gross specimens of fresh tissue as for permanent mounting, 
suspends them m a bell jar into which pure CO is put and thus preserves 
the natural coloration The final results were undistmguishable from those 
obtained by the standard, slower fixati\es of Kaiserling, Melnikow-Rasivedenkow 
Pick or Jores Subsequent preservation in formaldehjde or glvcerm solutions 
does not affect the colors George Rukstimat 


Cultivation or the Iubercie Bacillls b\ the JiIeihods or Uhlenhuth 
and Hohn Gerhard Orzechowski, Centralbl f Bakteriol (Abt 1) 
111 362, 1929 

The method of Hohn yielded 96 per cent of positive cultures of tubercle bacilli, 
as against 39 per cent with the method of Uhlenhuth, m seventy-five sputums 
containing tubercle bacilli For the microscopic examinations, however, the former 
method is not so satisfactor} as the method of Uhlenhuth 

Paul R Cannon 


The Application of Hohn’s Method for the Cultivation of Tubercle 
Bacilli in Sanatoria K Krause, Ztschr f Tuberk 54 227, 1929 

This culture method yielded positive results in 23 4 per cent of 120 micro- 
scopically negative specimens of sputum Max Pinner 


The Practical Significance of Tubercle Bacillus Cultures from 
Sputum H Schulte-Tigges, Ztschr f Tuberk 54 230, 1929 

Hohn’s method for the isolation of tubercle bacilli yields many more positive 

results than bacterioscopic examination, but it is not as reliable as inoculation 

into animals ,, „ 

Max Pinner 
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NEW YORK PATHOLOGICAL SOCIETY AND NEW 
YORK ACADEMY OF MEDICINE, SECTION 
OF GENITO-URINARY SURGERY 

Stated Mcctinq Ma>ch 6, 1^30 

John A H\in\\i:iL, 

CLIMCA.L Applications oi xiir STROCTOur or Tlmor or thl Bladoiir 
P vcL W Aschmr 

This studj was made on 285 cases of \esical neoplasm submitted to biopsy 
or operation at the Mount Smai Hospital since 1911 The classification einplojed 
IS m accord wntli the general principles of tumor lerminolog\ and meets the 
clinical requirements m that it takes cogiii/ance of gross as well as microscopic 
criteria It is as follows 

I Papilloma (benign) cell uniforniiU and t\pisni 
Pedunculated single 
multiple 

Sessile papillomatosis 

II Papillarj carcinoma 

Xoninfiltratnig («) scattered areas of somewhat attpical cells 
(h) more diffuse, more marked atepism 
Infiltrating (c) cells of benign t\pe (rare) 

(d) cells anaplastic stroma or stalk m\asion 
(c) cells anaplastic, submucosal or base iinasion 
(/) cells anaplastic, muscular is and perncsical iinasion 
III X'onpapillarj (flat) carcinoma 

(a) fibro (scirrhus) 

(h) medullarj (transitioml cell) 

(c) adeno 
id) squamous 
(c) hormfjing 

There were two chief ob 3 ects of the study, to evaluate the biopsj for diagnosis 
and to evaluate the structure m relation to prognosis 

The biopsj" material is obtained wuth a rongeur forceps through the cjstoscope 
It IS important to obtain material from different parts of the tumor and from 
\anous tumors w'hen they are multiple Tissue rcmoied with the fulgurating 
electrode is unsatisfactory The material must be studied with great care and 
attention to details, and with a mental attitude of “guiltj until proved innocent” 
In 242 cases the biopsj' diagnosis rendered w'as correct m all but twelve, 
or 95 per cent In revuevving these tvvelv'e cases, seven were found to be true 

errors, which could have been avoided Therefore, the biopsv is potentially reliable 
m 97 5 per cent of cases (table 1) 


Table 1 — Papdlovia Bwpsv Repot ts Coiifii iitcd, Ahiiety Cases 



Confirmed 

Confirmed 

Confirmed 

Confirmed 

New Tumors 


by Earlv 


I'J Cj sto»eop c 

1)} Late 

or Recurrences 

dumber of Tumors 

Ovstoscopic 

Operativ e 

Control (1 to 

I etter 

Benign, Only 

in Bladder 

Control 

Specimen 

15 5enr=) 

Control 

23 per Cent 

Single, 56 cases 

20 

6 

20 

1 

12 

Multiple, 25 cases 

14 

4 

9 


7 

Papillomatosis, 9 cases 

1 


”} 

2* 

2 


One nutopsv fi\e jear« after cure 
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The sources of error in biops% diagnosis are 

1 Insufficient material or improper material 

2 Rare cases of infiltrating tumors of benign cell t}pe (lie) 

3 Co-existence of benign and malignant growths in the same bladder 

4 ^Malignant cell changes confined to inaccessible depths of the tumor 

5 Cases of papillomatosis 

It IS of the utmost importance that biops\ be made before resorting to treat- 
ment for suspected malignancj because inflamniatorj lesions ma\ closeh simulate 
cancer Failure to do this has led to harmful radical surgical intervention 

Table 2 — End-Rcmlt<i iii One Hrtndicd and Eiglitv-Tzeo Patients zmtii 

7 uniois of flic Bladdci 


Ciist'j rollottod up is lunlior Arrested Perecntiige Arrested 


PnpilJoina 

(>0 

as 

SO 

Papillarj carcinoma, noninfiltrating 

>1 

9 

4, 

Papillarv carcinoma, infiltrating 

71 

1, 

IS 

^’onpap^llarJ carcinoma 

.0 

V 

IG 


Table 3 — Stnitinoiv of 'I zoo Hundted and Etgliiy-Fivc Cases Studied 
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1 adenoma 

1 carcinoma m scar after operation clsealierc 
1 fibroma 


Microscopic evidence of infiltration is found m 78 per cent of papillarj' 
carcinomas, whereas clinical signs of infiltration are observed in onlj SO per cent 
Resection should therefore include the full thickness of the w^all of the bladder 
despite the absence of gross infiltration, whenever the biopsy reports papillarj 
carcinoma and surgical lnter^eutlon is resorted to Failure to do so has resulted 
in early recurrence 

In 182 cases the termination of the case is knowni or a follow'-up of three 
years is available Cases with negatue cystoscopy and wath no evidence of 
metastasis are considered arrested The results appear in tables 2 and 3 

Concerning prognosis, the following can be deduced If cystologic criteria 
alone indicated prognosis there should be a marked difference between groups 
Ila and 11b, but the percentage of arrested cases was 44 and 42, respective!} 
If infiltration of the w^all of the bladder indicated prognosis, then groups II/ 
and III should show similar results, which is the case, the result being 14 and 
16 per cent 
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In comparing noninfiltrating papillarj' carcinoma (groups Iln and b) with 
infiltrating papillary carcinoma (groups 11, c, cl,t and /), the percentage of arrested 
cases is 43 and 18, respective!} 

Papillomatous cases are treacherous, of thirteen, four erentually proved 
malignant 

Conclnswns — Reliable information as to the nature of tumors of the bladder 
IS obtainable by cystoscopic biopsy in 97 5 per cent of cases Tiic unavoidable 
failures occur chiefly in multiple tumors and papillomatosis 

Prognosis cannot be made from biopsj material alone m cases of malignancy 

A biopsy diagnosis of malignancv in a case simulating papilloma bj cystoscopy 
atid response to fulguration is a signal for more radical tlierapv (radium or surgical 
intervention) 

Tumors of the bladder maj be classified m a manner harmonious with general 
tumor terminolog} and with clinical requirements Thev art benign or malignant 

Classification based on cell grading alone is not as practical for clinical purposes, 
and prognosis on such a basis does not coincidt with the late results m this series 
of cases 

The presence or absence of infiltration appears to be a more reliable guide 
to the grav’it} of the situation 

The site of the malignant tumor determines its rescctabilitv and thus influences 
prognosis materially 

If a biopsy diagnosis of carcinoma is made and the case is considered surgical, 
segmental resection of the whole thickness of the wall of the bladder is the pro- 
cedure of choice Failure to do so even in the pedunculated tumors lias often 
resulted m recurrence Stalk invasion and tumor cells m lilood vessels at the 
base cannot be detected by gross inspection 

As only thirty of 138 papillarj carcinomas showed no evidence of infiltration, 
It is probable that tjpes Iln and h represent an earlier stage m the development 
of the disease Although histologic studies tempt one to believe that papillarj 
carcinoma develops from papilloma in a considerable percentage of cases, the clinical 
evidence thereof is equivocal 

Before undertaking radical surgical intervention for tumor of the bladder a 
biopsy should be made, as other lesions inaj resemble neoplasm verv closely 

A Consideration of the Sorcicae Proceddri s in the Ireatment ior 
Malignant Disease or the Bladder Verne C Hlnt (Rochester, I^Iinn) 

Considerable uniformitv of opinion CNists regarding the treatment for small 
single or multiple more or less superficial malignant lesions of the bladder For 
the most part, such lesions have been and are at the present tune successfully 
treated by transurethral electrocoagulation Occasionalh, hovvcv'cr, there is failure 
of response to such treatment and other therapeutic agents as arc applied to the 
larger and infiltrating lesions must be resorted to 

As v'et there is still a justifiable conflict in the opinions regarding the relative 
merit of the physical agents and surgical procedures in some of the CNtensive 
malignant lesions of the bladder, and it is probable that in some instances the 
greatest prospects of cure and of palliation in the trulj inoperable lesions may 
be expected through the combined use of both 

Experience has shown that some of the pbvsical agents hav'e been more effective 
in the treatment for the highly malignant lesions because of their greater radio- 
sensitivitj than the lower grade lesions Other factors influtnce the results of 
' treatment, however, not least of which is the extent of involvement The lower 
grade lesions are often more or less superficial, while those of higher grade 
often infiltrate the entire thickness of the W’all of the bladder with extrav^esical 
extension Experience has shown that purely on the basis of the degree of malig- 
nancy one may be guided as to the justifiable magnitude of a contemplated surgical 
procedure, for with a giv'en degree of involvement, the justifiable magnitude of 
surgical procedure is greater for the lower grade than for the higher grade 
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malignant lesion At the present time, bearing in mind the optimism possessed 
b}' some regarding the results of treatment by physical agents, I am of the opinion 
that an operable malignant lesion of the bladder is a surgical lesion and is most 
successfully dealt with by surgical procedures 

It may legitimately be asked What are the prospects of cure of malignant 
lesions of the bladder? A definite prognosis for a malignant lesion anywhere in 
the body in the individual case is practically impossible to make, and prognosis 
may be made only m general on the basis of previous experience Recently and 
elsewhere I reported the results obtained in the surgical treatment of 370 patients 
with graded epithelioma on whom all operations were done as procedures curative 
in purpose as opposed to palliative measures In brief, and in general, the results 
showed that irrespective of the size or situation of the lesion or the magnitude 
of the operation, 65 per cent of the patients on whom radical operations had been 
performed for lesions graded 1 and 2 lived three or more years without recurrence, 
as opposed to 34 per cent in whom the lesions were graded 3 and 4 who lived 
three or more years without recurrence When results were determined according 
to the site of the lesion, it was found that those following operations on the base 
of the bladder were not as good as those for lesions iii the lateral walls and 
dome Actually the results showed that nearly 50 per cent more patients with 
lesions of the lateral walls and dome survived the three year period without 
recurrence than those who had been operated on for lesions of the base 

Siogtcal Pioccdmcs — In a -recent review of the surgical procedures employed 
during the years from 1925 to 1929 inclusive, m 256 cases of malignant lesion 
of the bladder at the Mayo Clinic it was found that in seventy-seven cases, or 
30 per cent, the lesions were inoperable to any procedure that might be considered 
curative in purpose This includes patients in whom a cystostoray was done as a 
palliative procedure and those cases in which inoperability was ascertained on 
exploration, but does not include such cases as were clinically hopeless and in which 
not even palliative cjstostomy seemed justifiable It is noteworthy that an addi- 
tional seventy-eight cases were inoperable to the usual strictly surgical procedures 
of resection and excision, and comprised a group in which surgical diathermy, 
cautery destruction and transplantation of the ureters and cystectomy were under- 
taken A most conservative estimate places the inoperabilitj or questionable 
operability in the neighborhood of 50 per cent, or, in other words, this estimate 
comprises those patients who, by virtue of the extensiveness of the lesion, if not 
entirely inoperable, may be treated, at best, with a poor prognosis 

Tumors of the lateral and posterior walls and dome, by virtue of their situation, 
are most amenable to surgical excision and segmental resection, and in this situation 
these procedures offer the best prognosis 

Tiinwis of the Base of the Bladdei — Occlusion of one or both ureters by 
tumors of the base or their close proximity to the ureteral orifices and disposition 
of the ureters offer many obstacles to the successful treatment for tumors of the 
base of the bladder 

Lesions surrounding, obstructing, involving or encroaching on one or the other 
ureteral orifice, or those in which the ureters are encroached on m the removal 
of the lesion, require some disposition of the ureter in addition to eradication of 
the growth Many such lesions may be hopefully removed by segmental resection, 
disposing of the ureter concerned by ligation or reimplantation into the bladder 
My experience with these two methods of disposing of the ureter has been reported 
Ascending infection presents the greatest hazard w'hen reimplantation of the ureter 
is carried out, and in the series of cases at the Mayo Clinic previously reported 
the mortality for segmental resection and reimplantation of the ureter was 32 
per cent as opposed to 13 -{- per cent for segmental resection and ligation of the 
ureter Even though the kidney the ureter of which has been permanently ligated 
may need to be drained or removed subsequently an account of an infected hydro- 
nephrosis, such procedures were necessary in onlj-^ 10 per cent of the cases in 
the series from the Mayo Clinic 
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It would seem that the operation of cystcctomj should ha\c a wide field of 
application However, this is not as jet the case, for in onlj a few instances 
are conditions such that cj^stectomy inaj be considered wise Usuall> when the 
lesion IS unsuitable for excision, resection, surgical diathermj or other plnsical 
agents, c3'stectomy is out of the question because of extravesical extension, remote 
metastasis, unilateral or bilateral partial or complete ureteral occlusion In the 
lesion or the poor condition of the patient The magnitude of the oiieration of 
cjstectomy with the simultaneous or prelinnnar3 disposition of the ureters is such 
that few patients with an extensne malignant growth of the bladder arc suitable 
subjects for the procedure 

The disposition of the ureters has contributed greats to the difficulties of the 
operation Preliminary ureterostom3 to the loin or inguinal area has facilitated 
subsequent cystectomy and has increased the safct3 of the operation, but presents 
the disadvantage of absence of a urinare receptacle A number of cases have been 
reported in rvhich the ureters have been transplanted into the sigmoid or rectum 
simultaneousl3’^ w'lth c\stectom3, an operation that is accompanied bj an extremeh 
high mortality The introduction of ureteral catheters into the ureters and bringing 
them out through the c3stectomy wound or to the surface of the skin simultaneous 
with c3'stectoinv has been a hazardous procedure because of ascending infection 
to the kidne3's 

The perfection b3 C H Maio and CofTci of methods of transplanting the 
ureters into the sigmoid has pared the war to the greater safetr of cjstectomr 

Beer recentl3 rerierved the subject of c3Stcctom3, presenting the adrantages 
and disadrantages of the rarious methods of treating the ureters Certainl3 the 
operative surrival of seren patients rrhosc cases rrerc reported hr him, from trro 
months to as long as fire rears in one patient, represents an accomplishment rrhich 
to my kiiorvledge has not been equaled by anr other method of crstcctomr and 
simultaneous or previous disposition of the ureters 

DISCUSSION 

James ErriNO This meeting demonstrates the importance of joint meetings 
betrveen pathologists and clinicians One might sav that our clinical friends qualif3 
for membership in the Pathological Societr, first, at one extreme, orrmg to the 
great detail and accurac3 rrith which clinical judgments hare been based on 
thorough microscopic examinations, encouraging the pathologists to make these fine 
distinctions m the histologic study of tumors And second, I think that the clinicians 
m this field deserre at least honorar3 membership m the societ3 for haring fur- 
nished us so much autopsr material from unexpected sources and so 1113113 tumors 
of the bladder under conditions in rvhich rre do not ordinarilr obtain them Our 
clinical friends might quahf3' as pathologists from both these points of vierr, and 
I rvish that I could say as much for the pathologists I do not think that patho- 
logists are sufficiently acquainted rrith the clinical significance of some of the finer 
questions arising in the structure of tumors of the bladder to rr arrant being raised 
to the rank of gemto-urinary surgeon I trust that the demonstrations made here 
rvill encourage pathologists to learn more about the clinical aspects of the diseases 
rvith w'hich they have to deal 

I rvas particularly interested in Dr Aschner s classification and Ins minute 
discussion of the anatomic features, and I am in accord rvith his general point of 
rierv He recognizes the simple benign papilloma as a stnctlv benign tumor In 
another tumor, rvhich is grosslr a strictl3' papillarr tumor, there are peculiar 
groups of atypical cells and in these he finds that the clinical history often indicates 
a malignant course, and therefore he calls this tumor a papillary carcinoma I 
doubt if all papillomas shorvmg these occasional groups of atvpical cells run a 
malignant course, and I rvould prefer to class them as simple papilloma, while 
noting the increased possibility of recurrence associated rvith these atvpical cell 
groups Then he has a tvpe of papillarv tumor that is definitelr atrpical throughout, 
but not necessaril3 infiltrating the base, rvhich he also calls a papillar3 carcinoma 
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It seems to me that there is a marked difference between this group and the 
simple papilloma with atypical cell groups, and I would prefer to separate sharply 
between them, applying the term carcinoma only to the latter Pathologists do 
not like to call a process “cancer” unless it shows definite histologic criteria of 
carcinoma, such as markedly atypical cells, loss of polarity and heterotopia, which 
signs are missing in the simple papilloma with scanty groups of atypical cells 
Then he has others more advanced, malignant and atypical throughout and definitely 
infiltrating the stalk and the wall of the bladder, and he makes a separate classifica- 
tion of all of these Finally, he has the flat carcinomas, which are generally 
infiltrating I think that there is much practical advantage in making these dis- 
tinctions, but whether there is any theoretical ground for separating them so 
minutely I am inclined to doubt While I agree with Dr Aschner that tumors 
starting at one tempo do not often become transformed into more malignant tumors, 
in a group of 100 tumors of the bladder you will find many stages between benign 
papilloma up to malignant carcinoma, and in the individual cases it is often difficult 
to apply these special terms satisfactorily I do not think that it is wise to assume 
that carcinoma is something entirel}" different from a malignant papilloma The 
two types of disease tend to run into one another, not that one case becomes 
transformed into the other, but that different cases cover all of the gradations 
between one class and the other The attempt to emphasize great differences 
between a solid carcinoma and a malignant papilloma is therefore strained Never- 
theless, it IS most significant that by this careful histologic analysis of tumors 
of the bladder, which I believe has been carried out more particularly in Mount 
Sinai Hospital than elsewhere, the}' have been able to show that the presence of 
these small groups of atypical cells in an otherwise benign papilloma carries with 
it an increased gravity m prognosis, and that is a significant thing for the 
pathologist It encourages us to make more minute studies of histologic prepara- 
tions, and to express opinions regarding the clinical course of the disease which 
we are as a rule loath to make, because the prediction of the clinical course of 
any tumor from the histologic section is always more or less hazardous I do 
not know that there is any other field in tumor pathology in which such significance 
may be attached to the histologic structure Possibly it is found in the larynx 
also I have long since noted that the presence of a few atypical cells in a 
papilloma of the larynx generally signifies that the disease will recur and will kill 
the patient sooner or later Pathologists may be encouraged to apply these criteria 
more carefully in other fields 

The question of histologic grading has long interested me I am in favor of 
histologic grading carried as far as possible While we have been grading tumors 
ever since the microscope has been used, the tendency to grade tumors more 
carefully has been increasing recently, owing to the work of Broders I have little 
sympathy with the pathologists who, because of lack of knowledge or intellectual 
laziness, discard the matter of grading tumors as of no value and unsound As 
industry increases and experience enlarges, most of these men will gradually see 
that they are finding an opportunity to serve the clinicians, which they should 
embrace under all circumstances Therefore, I am in favor of the effort to grade 
tumors of the bladder, and we have had some satisfaction in our institution in this 
attempt As I understand, Broders included in his group I of carcinomas of the 
bladder tumors that most pathologists call benign papilloma His group II would 
probably fall m Dr Aschner s class of papilloma with malignant cell groups 
Therefore, we can readil}' understand why Broders’ classes III and IV are the most 
numerous among the cancers of the bladder and are the malignant ones We 
have found that there is considerable difference m the outcome of these four 
classes, but when it comes to making fine distinctions between groups III and IV, 
the true carcinomas, the clinical significance is perhaps not as great as it is in 
some other tumors, but it is still of value 

Another interesting point for the pathologist to keep in mind has been brought 
out by Dr Hunt’s remark that the malignancy of tumors m the bladder vanes 
according to the location, the more malignant tumors being located in the trigone 
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and the less malignant ones at the fundus This is also true of tumors of the 
alimentary tract, which increase in malignancy from the anus to the lips These 
tumors vary in malignancy depending on location In our head and neck service 
we are beginning to lay considerable stress on the location of a tumor, which m 
some instances seems to determine more or less the malignant course, eeen eehen 
it IS of the same histologic structure as tumors located elsewhere which prove 
to be more benign This again is a lesson which the clinician teaches the pathologist 

While the clinicians deserv'c membership in the Pathological Societj because 
they have largely taken over the work of tlie pathologist, thev have neglected 
some questions that are strictly clinical I have not heard a word about tlie 
causation of cancers of the bladder I have heard nothing about the importance 
of the age distribution m carcinoma of the bladder I should like to know some- 
thing about the general constitution of these patients and the previous history of 
the bladder Has not the chemical anahsis of the blood given some important 
information on this subject’ If not, then it is the only subject in which it is 
not claimed to have made an important contribution All of these questions belong 
m the realm of the clinician, and the clinicians seun to have left most of them 
for the pathologist to follow up 

Edw'ard L Keyes I am not qualified to elucidate ain further the differences 
in cellular malignanc}' Mthough certain minor differences in opinion have 
appeared, we all agree on the important things, such as the use of the biopsv and 
the grading of tumors in one wav or another However, vou will notice that 
there is great confusion m the fundamental use of the word malignancv In both 
of the lists of statistics that have been shown, malignancv has been nltnnatelv 
graded apparentlv in accord with the prospect of the death of the patient, as a 
result either of his tumor or of the treatment or lack of treatment It is evtrcmclv 
difficult to disentangle these two items the malignancv of the tumor itself and the 
mahgnancj of the surgeon who treats the tumor, or the lack of tre itment that 
the tumor gets Surclj even a true carcinoma of the bladder niav, if seen carlv 
enough some times be controlled hv relativcU benign treatment I have seen 
one such case, a primanlj infiltrating tumor of the bladder, which I watched arise 
from beneath the mucosa and come through it, and that tumor has been controlled 
for several years, after the implantation of radium seeds through the cvstoscope 

We should seriouslv push to the evtreme limit in expert hands those methods 
of attack wdneh are the least malignant It is because of the lack of maligtnncv 
of the suprapubic operation for the implantation of ladium that that method ot 
approach has especiallv appealed to me I will not quote statistics In mv hands 
the implantation of radium suprapubicallj has given me an operative mortalitv 
of less than 10 per cent In other words, I have been less malignant than Dr 
Hunt has (I have perhaps been less efficient also In certain individual cases 
It IS impossible to compare results ) 

I have been greatlv interested in the use of diathermv, which again is a iion- 
inahgnant method of treatment as compared to the radical methods which he, like 
other surgeons, used to emplov There is a general tendenev, I think, on the 
part of the surgeons to become less malignant I believe that it is along these lines 
that we shall progress, but we have a long waj to go in weighing the advantage 
of cauterizing these tumors bv the different phjsical agents, the electrocauterv m 
contrast wath radium I favor the use of radium I am not prepared to state that 
I have any facts to prove that mj favoritism is justified 

Bexjasiix S Barringer You have heard both Dr Aschner's and Dr Hunt’s 
careful and illuminating papers on the structure and surgical treatment of tumors 
of the bladder I am personally much indebted to them for these papers Rather 
than discuss Dr Hunt’s paper directly, I believe that it will fill out the picture 
to a certain extent to give the results of the treatment for cancers of the bladder 
by radium Surgery and radium have long been contestants in the race tor 
supremaev', and no one can say at present which will w in The comparison between 
results from radium and surgical treatment is difficult because surgerv picks the 
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cases which are operable and discards the rest At the Memorial Hospital we 
have subjected to irradiation every patient with cancer of the bladder in whom 
the cancer was believed to be confined to the bladder, no matter how large 
the tumor might be Therefore, in our series are included many inoperable cases 
Sixty-three and five-tenths per cent of the tumors involved were adjacent to the 
trigone, including in the grow’th one or both ureters or the internal urethral orifice 
Twenty-eight per cent of the tumors had bases of 6 square centimeters (1 square 
inch) or less In 72 per cent the bases of the tumor w^ere greater than this, 
many of the tumors involving one half or one third of the wall of the bladder 
In the slides showing the result of radium implantation it is seen that the 
clinical diagnosis is often at \anaiice wnth the anatomic diagnosis This is 
unavoidable, as w'e have to be content wnth a small portion of the tumor for the 
histologic examination Under these conditions the clinical diagnosis is more 
accurate than the microscopic diagnosis For example, a microscopic diagnosis 
of a papilloma of a sloughing tumor has to be modified A microscopic diagnosis 
of papillary carcinoma of a tumor the base of which is felt to be indurated and 
into which base a radium-bearing needle makes w^ay as though going through 
gristle likewnse has to be modified This is an infiltrating carcinoma 

In this first group of slides I show sixtv-two cases of carcinoma of the bladder 
that have been graded by Dr Ewing and Dr Stewart according to their malignancy 
and radiosensitivity The diagnosis has been purely microscopic and not clinical 
The second group of slides shows the results of treatment in ninety-five cases, 
divided according to the older classification into papillary and infiltrating cancer 
The diagnosis has been entirely from the microscopic side, leaving out of con- 
sideration the clinical diagnosis The clinical diagnosis has at times been at 
variance wnth the microscopic diagnosis No papillomas have been included in 
these senes Thei have been rigidly excluded All of these tumors have been 
epithelial tumors 

The first series of slides consists of graded tumors The number of cases is 
too small to be of much importance The first is a papilloma with atypical cells, 
fourteen cases We controlled eight cases, or 57 per cent, and the uncontrolled 
number was six, or 43 per cent These are papilloma with atypical cells The 
result of treatment shows that these tumors are real malignant tumois 

The second slide show^s the papillary carcinoma, group I, 40 per cent of 
which w^ere controlled, and 60 per cent uncontrolled 

The third is the papillary carcinoma, group II, of which 50 per cent w^ere 
controlled and 50 per cent uncontrolled 

The fourth slide shows grade 3 of the papillary carcinoma, and while it is 
not shown in the classification, it has been of a great deal of interest to me that 
when we get to grade 3 the age of the patient begins to fall below SO, which of 
course should always be a clue in the history as to the possible gradation of the 
tumor concerned In the more malignant cases, and here again the number of 
cases IS too small to be of any real significance, the controlled cases comprise 
37 and the uncontrolled 62 per cent 

The infiltrating carcinoma, group I, wdiich includes four cases, shows a drop 
m the controlled cases, 25 per cent against 75 per cent uncontrolled An interesting 
case IS one that I have included several times in my control cases, and in which 
the patient lived for nine years and finally died of the infiltrating carcinoma 

The next group is infiltrating carcinoma, grade 2, comprising eleven cases, 
27 per cent were controlled and 73 per cent uncontrolled 

The next group is infiltrating cancer, grade 3, comprising four cases, SO per 
cent were controlled and 50 per cent uncontrolled In this group of cases of 
grade 3 malignancy the ages begin to fall below^ 50, while in the other two groups 
there have been none below the age of 50 

I w^ant to point to the value of classifying the tumors according to their malig- 
nancy It enables a more accurate comparison of results That is what w'e are 
all after When we wnsh to compare our results, if we ha\e graded tumors w'e 
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can more accurately compare them and know what each investigator is talking 
about The grading determines the radiosensitivitj of tumors, and therefore the 
proper dose of radium to be used Radiosensitive tumors to bt removed bj opera- 
tion or radium probably should be subjected to irradiation by deep therapy before 
the operation The grading also gnes some idea of the prognosis of a tumor 

The second set of slides shows the results of treatment in mnetj-five cases, 
divided according to the older classification into papillarv and infiltrating carcinoma 
The diagnosis has been entirely from the microscopic side, leaving out of con- 
sideration the clinical diagnosis There were fift\-one cases of papillarj carcinoma, 
twentv-seven cases, or 52 9 per cent, w'cre controlled, twentj-tw'o cases, or 43 per 
cent, w'ere controlled for more than three eears, and 47 1 per cent w'cre not 
controlled 

There were fortj-four cases of infiltrating carcinonn, nineteen cases, or 43 1 per 
cent, W'ere controlled , fourteen cases, or 31 8 per cent, wxrc controlled for more 
than three jears, and twentj-five cases or 569 per cent, were not controlled 

The third set of slides shows the results from radium in 125 cases m which 
the diagnosis w’as from the clinical side This diagnosis has at times been at 
variance w'lth the microscopic diagnosis There were fort\-fi\e cases of papillary 
cancer, thirty cases, or 66 per cent, were controlled and tw'cntj-fne cases, or 
55 5 per cent, were controlled for more than three \cars Of eighty-two cases of 
infiltrating cancer, tliirtj', or 36 5 per cent, were controlled, tweiitj -three, or 27 8 
per cent, w'cre controlled for more than three \ears, and fift\-two, or 63 5 per cent, 
W’ere not controlled 

Finallj, I shall stress the decided diftercncc between the operatnc mortalitj 
when a tumor is remoied by surgical procedures and when it is implanted bi 
radium In 108 consecutnc cases of suprapubic implantation of radium, four 
patients died in the hospital, an operatnc mortalitj of 3 7 per cent This includes 
all cases, small and large, in which the tumor was thought to be confined to 
the bladder In 62 per cent of these cases the tumor touched some part of the 
trigone, the ureters or the internal urethral orifice In those cases in which the 
tumor could have been remo\ed surgicalK and there were main m which it 
could not, the operative mortality would ha\e been from 15 to 20 per cent in the 
most competent hands 

Paul W AscH^^R I hoped that I had made mjself clear I do not like 
the term ‘ malignant papilloma,” and I did not use it It did not appear m anj 
of the tables, and it w'as mentioned onlj as one of the great sources of confusion 
We diagnose cases as papilloma, as papillarv carcinoma, noniiifiltrating, as 
papillary carcinoma, infiltrating and as nonpapillarj or flat carcinomas When the 
pathologist reports a biopsj’ specimen as grade I in Broders’ termmologj, he 
certainly takes a great load off his ow’ii shoulders, because this grade of tumors 
includes both the cases which w’e recognize as benign papillomas, and some of those 
which Dr Ew’ing and I recognize as definitely malignant tumors 

Dr Barringer’s interesting tables w'lll no doubt prove of much \alue How’- 
ever, I wnsh to point out that the diagnosis of infiltrating carcinoma is not purelj 
a microscopic diagnosis It is also a gross or a clinical diagnosis The papillan 
carcinoma may or maj’ not infiltrate The flat carcinoma usuallj’ infiltrates 

The things that I w'ant to stress are the accuracj of the biopsy in arriving 
at a diagnosis of mahgnancj’, our inabilitj’ to diaw’ conclusions as to prognosis 
from biopsy alone and our belief that cytologj alone is insufficient for grading 
tumors I feel sure that w’hen Dr Ewing grades his tumors he is not guided 
bv cvtology alone Certainlj’ the clinician feels that the location of the growth 
and the extent of infiltration are of equal or greater importance in prognosis 

Verne C Hunt I again w’ant to repeat what I said in closing, that cancer 
of the bladder is still a verj serious disease I think that there is room lor 
improvement m the results, and I think that the onlj’ way that such improvement 
W'lll occur IS through a comparison of the results obtained in definitely graded 
lesions, graded microscopicallj , and through a comparison of the results obtained 
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by the various therapeutic methods that are emploj^ed — surgical intervention, the 
various physical agents and what not — which calls to my mind again what Dr 
Keyes and I were talking about this noon He recently sent out letters to the 
effect that all tumors of the bladder be examined m various clinics and be sent 
into the registry to be gone ovei, so that a definite classification of the tumors 
of the bladder may be accepted, if such a thing is possible First of all, before 
we can obtain accurate results and compare the relative merit of the various 
therapeutic agents used, the surgeon, the pathologist and the clinician must talk 
the same language That can be accomplished only through the registry that has 
been formulated, so that these tumors are examined at a certain place and by 
certain men and some degree of agreement is arrived at 

I had hoped that there would be some discussion regarding the structure of 
these lesions You have heard about papillary carcinomas and infiltrating car- 
cinomas, and I have been talking about epitheliomas The reason I talked about 
them IS because I talked with Dr Broders at the Mayo Clinic before I came here 
I called him up and said, “You have told me this before, and as I have gone 
over the records I find that the tumors of the bladder are epitheliomas Is it 
true that 95 per cent of the bladder tumors are epitheliomas?” He said, “Thej 
are” Other pathologists look at them as carcinomas We must get together 
so that we all talk the same language When that is accomplished, we can 
then begin to determine the relative merit of various physical agents, surgical 
procedures and so on, and not until then I think that only through the com- 
parison of methods can we learn The future is open I think that we are making 
progress 


PATHOLOGICAL SOCIETY OF PHILADELPHIA 

Rcgiilai Meeting, Match 13, 1930 
Balduin Lucke, Picsideut, m the Chan 

Fibrom\oma or Utires Weichinc One Hundred and Thirt\ -Three Pounds 
Removed at Operation Moses Behrend 

Mrs A P , aged 35, was admitted to Mount Smai Hospital, on March 3, 1930 
She said that nine years previously she was seized with sharp abdominal pain m 
conjunction with her menstrual period About that time she noticed a small swell- 
ing in the lower part of the abdomen which had become progressively larger up 
to the time of presentation She had walked and had worked as a druggist up to 
SIX weeks before presentation She complained of thirst and dyspnea, but no 
urinary symptoms, and the bowels were regular Menstruation began at 13, was 
always regular and was not painful She had menstruated about three times in 
the past three years Notwithstanding the size of the tumor, she said that she 
enjoyed good health, with the exception of weakness for the last six weeks She 
had never been pregnant 

The abdomen was greatly enlarged, measuring 5 feet 8 inches (172 7 cm) in 
circumference The skin over the abdomen and the legs were edematous Hard 
masses were felt on the lateral sides of the abdomen, with soft areas here and 
there The mass was painless On March 3, a tumor weighing 133 pounds 
(60 3 Kg) was removed 

A Giant Cell Tumor with Metastases Occurring in a Chacma Baboon, 
Papio Porcarius Herbert L Ratcliffe 

A case of giant cell tumor occurring in a Chacma baboon is described The 
growth originated near the lower epiphysis of the ulna, perforated the shaft and 
articular cartilage and infiltrated surrounding tissue The development was rapid, 
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the tumor being discovered about three months before the animal was killed At 
autopsj, metdstases were found in the lungs, heart and gluteus muscles An 
attempt to transplant this tumor to two rhesus monkeys failed 

ME^I^GOcoccus Memvgitis Associated with a Guam-Negative Baciieus 

A I Rubenstone and I Damdsohn 

A girl, aged 12 was admitted to Mount Sinai Hospital in August, 1929, with 
clinical signs and symptoms of meningitis The spinal fluid contained 1,450 cells, 
with 95 per cent poh morphonuclears The direct smears of the spinal fluid 
showed gram-negatne bacilli and diplococci, mostlj intracellular The diplococci 
proved culturalh to be meningococci The bacilli were motile organisms which 
stained characteristicall 3 darker at the ends Thc\ produced acid and gas in 
dextrose, mannite, xjlose maltose leeulose, rhamnose and blackened lead acetate 
Thee did not ferment lactose, saccharose, rafiinose, salicin, arabinose, dextrin, 
dulcite and inosite Indol was not produced Gelatin was not liquefied In 
Russel’s medium, the slant w-as alkaline and the butt acid, with a slight formation 
of gas The milk was not coagulated The reaction was slightlj acid during 
the first forte -eight hours then it became alkaline and remained so during the 
obsereation time of fourteen daes I he organism eeas so placed in the group of 
Salmonella but it differed slightle from ane known member of that group 
Cultieation on the senthetic mediums of Pesch and Kortenhaus did not help to 
identife the organism 'Mso agglutinations, absorptions and cross-agglutination 
tests did not place the organism m a definite subgroup of SalmomUa It probablj 
belongs to one of the irregular members of that grouji 

The same organism could not be found m an\ other part of the patient’s 
bod} The patient’s serum agglutinated it completch m a dilution of 1 30 and 
parti} in a dilution of 1 50, while normal control scrum produced onl} a partial 
agglutination m a dilution of 1 4 From the finding of the organism intia- 
cellularh m the direct smears jointh with a meningococcus and from the agglutina- 
tion reaction with the patient’s own serum, it is concluded tint a mixed infection 
ot the meninges was present The patient was treated with antimeningococcus 
serum she recoeered within thirts daes 

Changes ix the Skix Reactiox to HiSTewixE Occekkixg ix the Commox 

PERIPHEReL V^SCbL^R DISEASES ISAeC StMIR, Jr 

The changes in the skin reaction to histamine haec been studied in the com- 
mon peripheral eascular diseases The reactions aboee the knee or the WTist were 
alwaes normal, those distalh earicd as follows In diabetic arteriosclerosis (100 
cases) the obsereations permit the classification of the patients as follows Group 1 
Pulsation in the peripheral arteries obliterated, histamine reaction dela\ed and 
incomplete This is interpreted as indicating obhteratne arterial disease without 
collateral compensation Group 2 Peripheral pulsation obliterated, reaction normal , 
suggesting obliterative arterial disease with complete compensation by collateral 
circulation Group 3 Peripheral pulsation present, histamine reaction delayed 
and incomplete, suggesting a pathologic condition in the smaller arteries The 
frequent absence of flaring m the presence of wheahng in this group demonstrates 
the great frequenc} of peripheral neuritis in diabetes If gangrene is present in 
the feet, all reactions below the knee are usual 1} abnormal 

In ad\anced nondiabetic arteriosclerosis (thirt} cases), the reactions of the skin 
of the feet to histamine are usuall} incomplete or delaied unless hypertension is 
present If the blood pressure of a patient who show's normal reactions w'hen 
h}pertensi\e falls to a normal lex el, the histamine reactions become dela}ed or 
incomplete, returning to normal as the blood pressure rises to its prexnous lex el 
These observations demonstrate the importance of h}pertension in compensating 
for sclerotic changes m the arteries 

In Buerger’s disease (fixe cases) the reactions are normal doxxn to a certain 
lex el, beloxx xxhich the} become markedly retarded or incomplete This lex'el is 
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located on the distal part of the foot m early cases, it is higher m later ones 
The flares are well preserved, often being present when whealing is absent 

In embolism of an arm or leg (three cases), the reactions gradually become 
more abnormal as one goes distally from the location of the embolus There is 
no sharp line of change at the level of the embolus 

In Raynaud’s disease (five cases), the reactions to histamine vary with the con- 
ditions of the vessels, being incomplete during periods of arterial spasm and normal 
when spasm is absent 

In achrocyanosis (two cases with redness but no pain), the flares in the 
involved area are higher and appear more promptly than in normal persons The 
wheals are normal 

In one case of scleroderma of the hands, the reactions on the involved skin 
w'ere normal In a second case complicated by advanced peripheral arteriosclerosis, 
the reactions w’ere normal on the involved skin of the face, trunk and proximal 
parts of the limbs, but became progressively more abnormal distal to the elbows 
and knees 

ExPERIMEXTAI- HvPERSENSITIVENESS to DERIV^TIVI:S or PXELMOCOCCUS 

LoTjIS a JXjLIANELLE 

From this senes of studies concerning the reactions of rabbits to injections of 
pneumococci and their products, it appears that when heat-killed pneumococci or 
their products are repeatedly injected into rabbits, intravenously or mtracutaneously, 
the rabbits become hypersensitive to subsequent intracutaneous injections of pneu- 
mococcus proteins, as shown bj a reaction in the skin, which is analogous to the 
phenomenon of Arthus as exemplified in rabbits following injections of nonbactenal 
protein The development of this hypersensitiveness occurs simultaneously with 
the development of species-specific antibodies in the blood, and this type of hyper- 
sensitiveness may be transferred to normal rabbits following the transfer of blood 
serum from the sensitive animals The development of this type of sensitivity seems 
to bear no relation to active immunity, since animals repeatedly given injections 
of soluble products of the pneumococcus cells show no active immunity, but never- 
theless are skin reactive 

When the whole, killed bacteria are repeatedly injected mtracutaneously, another 
type of hypersensitiveness, in addition to that just described, makes its appearance 
This is shown by the fact that animals treated in this way react in a different 
manner to the individual injections of the bacteria into the skin At the first 
injection a reaction occurs in the skin, a primary reaction, which disappears after 
a few days, but is followed m about ten days by a recrudescence This recrudescence 
occurs even without a second injection, and is probably an evidence of the develop- 
ment of hypersensitiveness 

With repeated intracutaneous injections of the whole organisms, the skin reac- 
tion gradually becomes more severe , secondary reactions occur, however, only after 
the first injection After from four to six injections have been made into the 
skin, the reactions become of lessened severity and are also modified in character 
During the course of injections, therefore, the skin reactions are probably different 
from unmodified Arthus reactions, although the Arthus type of sensitivity is 
comcidently present in the animals, as is shown by their exhibition of typical 
Arthus reactions when they are given injections of small amounts of pneumococcus 
protein twenty days later That another type of sensitivity develops in these 
animals is also shown by the fact that they become eye sensitive to pneumococcus 
protein, while animals treated in other ways never do Apparently, when bacteria 
are localized in the skin, a new and different kind of hypersensitiveness develops 

The reactivity manifested by the eye was found to be unrelated to type-specificity 
or to the formation of circulating antibodies Unlike the reactivity of the skin to 
pnemococcus protein, the reactivity of the eye is not transferred to normal rabbits 
following the transfer of blood from sensitive to normal animals While the skin 
reactivity occurs in resistant and nonresistant rabbits, the ej’^e reactivity has been 
observed onl> m animals resistant to infection 
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AMERICAN SOCIETY FOR EXPERIMENTAL PATHOLOGY 

Carl V Scciclaiy 

Vnncisitv of Chicago, Match 27 2S and 29 1930 
Willi \M F PrrcRSEN, Picsidcnt 

Bacteriologic aad Serologic Observations in Erlceiia Abortls Ineec- 
TioNs AI H SoLLE, University or Michigan 

These studies were undertaken to e\aluatc the presence of blood serum aggluti- 
nins and blood stream infection in relation to milk agglutinins and milk infection 
The tests were made on more than 5,000 ordinarj herd-run cows used for the 
production of milk The animals were distributed as follows 2,032 in Wisconsin, 
1,736 in New York and 1,664 in Michigan Tw’o senes of tests were made on each 
animal at intervals of approNimatelv sin months The blood scrums were tested 
for agglutinin content in dilutions of 1 50, 1 100 1 200, 1 300 and 1 500, against 
living suspensions of Btttcclla aboitus, strain 80 The blood was cultivated for 
Biucclla ahoilus bj the addition of 50 cc samples of blood to 450 cc \olumes of 
•sterile g^cerol infusion broth and subsequent incubation in air enriched w'lth 
carbon diovide The blood w'as diluted as soon as withdrawn and was not cheinicalh 
treated or defibrinated to prevent clotting At two to four da\ intervals, samples 
were remoied and streaked on tlic surface of glicero! infusion agar No blood 
samples w'ere considered negative previous to sin weeks’ incubation The presence 
of agglutinins in the milk w'as detected b\ taking 20 cc samples from each quarter 
of the udder, treating them w’lth rennet and then using tlie clear milk serum, m the 
dilutions gnen, for the blood serum tests Biucclla alwilu<; was isolated from the 
infected milk by the injection of 5 cc samples of milk from each quarter of 
the udder into the peritoneal cavity of guinea-pigs At the end of fi\e weeks the 
guinea-pigs were killed If the spleens showed enlargement with tuberde-hke 
lesions they were cultured on gljcerol infusion agar, in air plus carbon diONide 
In the first series of tests agglutinins w'cre present m the blood stream of 2,237 of 
the animals, but onlj 299 ga\e positne blood cultures In the second series of 
tests agglutinins w'ere present in 2,607 cases with 206 positne blood cultures There 
were 40 positive blood cultures w'lthout concomitant blood agglutinins The milk 
samples showed a greater parallelism between agglutinin content and milk infection 
In the first tests 1,219 milk serums contained agglutinins with 1,143 positne cultures 
for Biucclla aboitus The second series ga\e 1,544 positne agglutinin tests and 
1,367 positne cultures There w’ere no positne cultures in samples free from 
agglutinins There w'ere 156 positive milk cultures m the first tests without parallel 
blood agglutinins, and in the second senes there were 194 positne milk cultures 
without accompanjing blood agglutinins These results indicate that the presence 
of agglutinins for Bi ucclla aboi tiis m the milk is a better indeN of milk infection 
than the presence of blood stream antibodies The data obtained m the three states 
w^ere uniform, indicating the w idespread distribution of these organisms 

The Mechanism of Antibody Action in Rli ation to Phagocytosis \nd 
Other Surface Phenoyiena Morton McCltcheon, Byldlin Lucre, 
Stuart Mudd and Man M Strumia (by Invitation), Uniyersity or 
Pennsy lvania 

We hai^e previouslj reported that whenever acid-fast bacteria were prepared bv 
serum for phagocvtosis certain definite changes in the surface properties of the 
bacteria could be demonstrated The surface changes correlated with increased 
phagocvtosis are increased cohesion, decreased surface electric potential difference 
and decreased wettability bv oil 

As the result of these studies we were led to the hypothesis that each of the 
sev'eral reactions is determined bv the coating of the particle with some serum 
constituent or constituents In the present investigation we have obtained evidence 



SOCIETY TRANSACTIONS 


1293 


that this constituent is associated with the globulin fraction Acid-fast bacteria, 
coated with globulin which has been precipitated from immune serum and then 
resuspended, behave essentially like those treated with whole immune serum as 
regards both phagocytosis and other surface reactions With serum albumin, similar 
effects were not produced 

The next step was to determine whether globulin plays an equally important 
role m immunity reactions when antigens other than acid-fast bacteria are used 
Rabbits were immunized against soluble antigens egg albumin, human serum, 
casein and edestm Collodion particles coated with one of these antigens were 
exposed to the corresponding immune serum and its fractions The results were 
m every way similar to our previous ones Particles coated with globulin were 
prepared for phagocj'tosis, were agglutinated and had cohesiveness increased and 
electric charge reduced We believe, therefore, that these several reactions brought 
about by specific immune serums depend on the coating of the particle by some 
substance or substances present m the globulin fraction 

The Hydrogen Ion Concentration of the Intestine J L Bollman and 
F C Mann, Mayo Foundation 

A method has been devised whereby small samples of intestinal contents may 
be removed at frequent intervals from any portion of the intestine without noticeable 
disturbance to the animal Permanent intestinal fistulas were prepared m the fol- 
lowing manner A loop of terminal ileum, about 10 cm in length, was isolated and 
the continuity of the intestine maintained by end-to-end anastomosis The distal 
end of the isolated loop was then anastomosed end-to-side to the desired portion of 
the gastro-intestmal tract, and the proximal end of the isolated loop was brought 
through the abdominal wall and sutured to the skm In a short time complete 
healing occurred and the animals appeared entirely normal Samples of intestinal 
contents were obtained at frequent intervals during the course of digestion of various 
meals The hydrogen ion concentration was determined with the quinhydrone gold 
electrode system immediately after withdrawal of the samples 

The observations m the first portions of the small intestine showed the greatest 
changes In the fasting dog the duodenal contents were usually found to be about 
/>H 7 6 with occasional variations (in the same animal), seldom as low as /ih 6 2 
When milk was fed it began to appear in the duodenum within a few minutes, but 
there was only a slight diminution of the pn in the first thirty minutes After this 
time, rapid fluctuations m pR occurred, most determinations being in the region of pR 
5 5, with frequent values oi pH 4 6 and occasional readings of 6 6 About two 
hours after milk feeding the pn was more constant and began to rise to about 6 8 
Normal fasting values were obtained shortly after this period but wide variations in 
time occurred, in some animals fasting values were not obtained for twelve hours 
after feeding, but usually about five hours were required Following meat feeding 
the course of events was similar to that described for milk except that the pn 
tended to be slightly lower 

The pH values in the jejunum, 50 cm from the ligament of Treitz, were more 
constant The fasting level varied from pn 7 to 7 6 and was somewhat influenced 
by the previous diet Milk feeding decreased the pH to about 6 8 for about four 
hours after feeding, and rapid fluctuations did not occur After meat feeding the 
pH sometimes fell to 6 2 for this same period 

In the ileum, 100 cm from the ligament of Treitz, changes in the pn due to 
digestive processes were not apparent The fasting pH was from 7 2 to 7 8 and was 
somewhat influenced by the previous diet Occasionally after meat feeding the pn 
decreased to 7 

The Incubation Period in Passive Sensitization with Homologous Anti- 
serum Julian H Lewis, the Otho S A Sprague Memorial Institute 
and the Uniiersity oi Chicago 

The fact that a definite latent period is necessary before the appearance of 
anaphylactic sensitization after the injection of an immune serum is regarded as 
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important evidence in support of the cellular theory of anaphylaxis This latent 
period IS believed to be utilized in fixation of antibodies by the body cells concerned 
m the anaphj'lactic reaction and would not be necessary if anaphylactic shock were 
the result of an interaction of antigen and antibody in the circulating blood as is 
assumed in the humoral theory of anaphjlaxis Friedberger questioned the necessih 
of an incubation period in passive anaphjdaxis, he claimed that the appearance of 
an immediate sensitization is prevented as the result of using a foreign sensitizing 
serum since foreign serums inhibit anaphylactic shock, not onlj after passive, but 
also after active sensitization If the use of a foreign serum is avoided by using an 
homologous sensitizing serum no inhibition occurs and tliercfore no incubation 
period IS necessary Friedberger stated that guinea-pigs sensitized with intravenous 
injections of guinea-pig immune serum giv'e severe and fatal anaphj lactic reactions 
from three to five minutes after tlie injection of the sensitizing serum 

The poor response which guinea-pigs give to attempts to produce precipitating 
serum and the high mortality associated with intensive methods of immunization 
make it difficult to repeat the experiments of Friedberger Seibert showed tliat 
tuberculous guinea-pigs and those immunized by repeated injections of tubcrcuhti 
protein have surprisinglj higli titers of precipitins for tlie tuberculin protein, reach- 
ing in some instances 1 1,000,000 Lewis and Seibert further showed that such 
serums, in keeping with other precipitating serums, are vcrj active m passively 
sensitizing guinea-pigs The ease with which these scrums are produced makes 
possible a thorough testing of Fnedberger’s observations 

The pooled serum from sixteen guinea-pigs with aiititubercuhn precipitating 
titers ranging from 1 1,000 to 1 50,000 was titrated for passive sensitizing power 
The minimal fatallv sensitizing dose given intrav'eiioiislv and with an incubation 
period of twentv-four hours was 1 cc A. senes of guinea-pigs received injections 
of 2 cc of this serum into the jugular vein, and after periods ranging from three 
to ten minutes the proper dose of antigen was injected into the opposite jugular 
vein These remained entirely unaffected Another series was sensitized in tlie 
same way and received intravenous injections of antigen at various intervals ranging 
from two to eighteen hours After two hours there was no reaction, fatal sensitiza- 
tion first appearing four hours after sensitization As the uterus strip technic is a 
more sensitive test for anaphylaxis, it was used in virgin female guinea-pigs one, 
two, three and four hours after an injection of 2 cc of the sensitizing scrum A 
positive reaction first appeared at the end of two hours, reaching its maximum at 
the end of four hours Since it is possible to maintain an isolated uterus strip in 
an active condition for two hours it was thought possible to sensitize this tissue in 
vitro by exposing it to antiserum for this length of time A normal uterus sus- 
pended in an oxj^genated warm bath of Tv rode solution containing 2 cc of anti- 
tubercuhn guinea-pigs’ serum (a dilution of 1 250) gave a markedly positive 
reaction at the end of two hours 

Friedberger’s claim, therefore, that an anaphylactic reaction can be obtained 
without an incubation period when passive sensitization is produced with homologous 
antiserum, is not corroborated 


The Natijre of the Imjiunitv or the Skin of the Geinev-Pig to Stafhvlo- 
coccus Infection G A Pacheco and Paul R Cvnnon, the Otho S A 
Sprague Mfmorial Institutf and the Umvfrsitv oi Chicago 

A histologic study of the skin and subcutaneous tissues of the abdominal wall of 
normal guinea-pigs and of those previously immunized by intracutaneous injections 
of a staphylococcus vaccine, all infected by the intracutaneous injection of a live 
virulent culture of Staphylococcus auieus, revealed the following general facts The 
inflammatory response in the normal animals is characterized mainly by an infiltra- 
tion of polymorphonuclear leukocytes m moderate numbers, with the result that 
the infection disseminates and becomes an extensive cellulitis in many instances 
In the previously immunized animals, however, the response is more energetic, the 
exudate contains a large proportion of mononuclear cells and there is increased 
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activity of the tissue macrophages in the subreticular layer In addition, immuniza- 
tion leads to a marked thickening of the entire skin, due mainly to increased numbers 
of fixed tissue phagocytes being either activated or produced, or both Because of 
the hyperergic response of the tissue macrophages and of mobile elements as well, 
the infection is circumscribed and terminated The conclusions drawn are that the 
immunity resulting from the intracutaneous vaccination with dead staphylococci is a 
cellular immunity due to stimulation of the reticulo-endothelial elements of the 
subcutis, which are not only increased but also react more quickly in phagocytizing 
and digesting the living staphylococci later injected 

The ErrECT of Mechanicae Obstruction of the Hepatic Veins on THfi 
Anti-Coagulant Action of Witte’s Peptone Elizabeth Cranston (by 
Invitation), O R Caillet (by Invitation) and J P Simonds, North- 
western University 

It was shown in previous experiments that mechanical obstruction of the hepatic 
veins is accompanied by a marked reduction in the coagulation time of the blood 
Witte’s peptone in suitable doses decreases or completely inhibits the coagulation of 
the blood When peptone is injected intravenously during mechanical constriction 
of the hepatic veins, (1) there is a delay m the appearance of its anticoagulant 
action and (2) its anticoagulant effect is less marked Peptone is believed to reduce 
the coagulability of the blood through its effect on the liver Mechanically shutting 
the liver out of the circulation, however, does not completely prevent this action of 
peptone . 

Effects of Cholecystectomy on the Biliarv System Claire Healey, 
Allan G Rewbridge and Bela Halpert, Introduced by H Gideon 
Wells, the Otho S A Sprague Memorial Institute and the Universitt 
OF Chicago 

Opinions differ regarding the effects of the surgical removal of the gallbladder 
on the rest of the biliary system In order to gather first-hand information, a pre- 
liminary study was made on twelve dogs The condition of the biliary system was 
noted at operation , gross and microscopic examination of the gallbladder was made, 
and the rest of the biliary system was similarly studied after removal from two to 
sixteen weeks following cholecystectomy The results thus far obtained suggest the 
following conclusions 1 The effects of cholecystectomy depend primarily on the 
preoperative working condition of the biliary system and on individual anatomic 
variations regarding the arrangement of the ducts 2 Cholecystectomy is not fol- 
lowed by dilatation of the intrahepatic biliary ducts 3 The dilatation of the 
extrahepatic biliary ducts, if it occurs, is independent of the time elapsing after 
removal of the gallbladder 

Plasma pn in Cancer Fritz Bischoff, M Louisa Long (by Invitation) 
AND Elsie Hill (by Invitation), Santa Barbara Cottage Hospital 

The plasma pn of fifteen normal persons, fifteen patients with cancer who had 
received no treatment, and ten patients with cancer who had taken radium, x-ray 
or lead treatment was determined directly by means of the qumhydrone electrode at 
room temperature The results were corrected with the oral temperature of the 
subject for comparison The normal group showed an average plasma pn of 7 46 
with a minimum value of 7 43 and a maximum value of 7 50 The patients with 
cancer who had received no treatment showed an average pn of 7 SO, with a minimum 
value of 7 44 and a maximum value of 7 59 Two thirds of the values for this group 
were above the highest value obtained m the normal group The patients with 
cancer who were under treatment showed an aierage pn of 7 52 The observations 
do not agree with those of Millet who reported no difference between his patients 
who were normal and those who had cancer 
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Blood Chemistry Studies with Hens Bearing Rous Sarcoma No 1 Joseph 
H Roe, George Washington University 

Chemical analysis of the bloods of hens bearing Rous sarcoma no 1 showed no 
variations from control values in nonprotem nitrogen, uric acid, creatinine, chlorides, 
cholesterol, serum calcium and inorganic phospliorus, hemoglobin and bilirubin, the 
analjses being performed at times varjing from eighteen daj’S before death to the 
day of death A distinct elevation of the blood sugar level was noted Studies of 
the blood enzymes showed no variation from control \alucs for the gl3XOgenolytic 
enzymes of the blood of the sarcoma-bearing hens , but the gl j colj tic activitj’ of the 
sarcoma-bearing hens was found to be about twice as great as that of control hens 

The Effect or Suprarfnai Couticat Slkstancl on the Ovaries oi 
Chickens and on Chicken Tumors Chaulfs L Connor, Umvlrsiti 
OF California 

An emulsion of suprarenal cortex in Ringer’s solution, freed as far as possible 
of epinephrine and excess protein, coiistantlj' causes degeneration and atrophv of the 
ovaries of lajung hens when injected subcutancoush or intrai ciioush The hens 
stop lajing almost immediatelj, and in manj of them aborted eggs arc found free 
in the peritoneal cavitv Eggs and follicles which remain attached to the oiarj 
undergo C3'stic or hemorrhagic degeneration When the substance is injected into 
chickens that have not reached the age of pubertj, the oiaries cease growing A 
few' crowing cocks W'ere injected , in these the testes seemed smaller than in controls 
and spermatogenesis was absent The effect seems to be the same as that caused b3 
adrenal cortical tumors in man in whom an excess secretion causes a neutralization 
of the sex glands 

Because of the knowm, or suspected, effect of the oiaries on certain tumors in 
man, chickens that had been inoculated with Rous sarcoma were treated with this 
substance It produced contradictor3 results, as some of the treated animals died 
before the controls, some died at about the same time, and a few' Ined longer than 
might be expected w'lthout some sort of treatment 

The Effect of Muscular Work on the Calorigexic Action or Tiuroxin 
C M Wilhelmj (bi Invitation), O B Bucklei (by Ixvitytion) and 
W M Boothby, the Mayo Clinic 

The calorigenic action of a single intrai’-enous injection of 10 mg of thjToxin, in 
the same dog, wdien maintained under the same conditions of nutrition, einironment, 
etc , has been previous^ showm to be constant In the present series of experiments 
we studied the influence of daih' muscular Y\ork of mild, moderate or severe nature 
on the curve of extra heat production following the injection of 10 mg of th3'roxin 
The basal metabolism ivas determined each morning following the injection of 
thyroxin, and during the afternoon the animal w'as given larious degrees of muscular 
work on a motor driven treadmill In control exjieriments on the same animal the 
basal metabolism w'as likewise determined each morning follow mg the administration 
of the thyroxin, but during the afternoon the animal Y\as allow'ed to rest in a 
small individual metabolism cage under wdneh condition muscular movements were 
at a minimum The results show' clearlj that the extra heat production \,'hich 
follows the injection of thyroxin, in the dog, is not reduced by muscular w'ork, in 
fact there is a suggestion that the extra heat production 11133 be greater than ivlien 
the animal is allow'cd to rest These obsen'ations suggest that muscular w'ork does 
not increase the rate at w'hich thyroxin is destro3 ed or eliminated from the bod3 

The Effect of Sypotoxin and Sodium Taurocholate on Nervous Tissue 
Arthur Weil, Northw'estern University, Introduced by J P Simonds 

In a previous report it was demonstrated that hemolvtic toxins, like saponin 
cobra lenom, streptohsm and sodium taurocholate, act destructivel3' on the m3 elm 
sheaths of nerve fibers Furthermore, it ivas found that the m3'elohtic action of 
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these toxins as well as their toxic effect on rats could be inhibited in the same way 
as hemolysis by the addition of cholesterol, lecithin, suspensions of red blood cells, 
brain emulsions, etc The possible relationship of these phenomena to certain 
neurologic diseases with primary demyehnation was discussed 

In order to overcome the objection that different components of these toxins 
might produce different biologic action, sapotoxin was isolated from Quillaja 
saponin in the form of a chemically pure substance It could be demonstrated that 
it had the same biologic effects as saponin but was more potent, while the residue of 
saponin after the elimination of sapotoxin was without effect According to E 
St Faust, the active principle of cobra venom is closely related to sapotoxin With 
sodium taurocholate different histologic pictures are obtained than with sapotoxin 
The latter dissolves the myelin sheaths, while the former breaks them up into fine 
globules which stain dark black with myelin sheath status The histologic pictures 
of cobra venom and streptolysin demyehnation resemble that of sapotoxin 

The Leukocyte Curve and Organ Reactions E F Muller (by Invita- 
tion) AND W F Petersen, University of Illinois 

The fluctuations of the peripheral leukocyte count, when followed at short 
intervals over a long period of time, afford an index of the autonomic status of the 
peripheral tissues, distribution leukopenia being associated with lessened tissue 
activity, and leukocytosis with increased activity Many factors may influence this 
status Charts were presented to illustrate some of them Frequently the waves 
are of increasing amplitude following a single insult Leukocytic reaction of the 
internal organs and the possible mechanism of the fluctuation were discussed 

Alteration in the Response to Insulin During Experimental Leukocy- 
tosis Isolde T Zeckwer, University of Pennsylvania 

Each of eight rabbits, under standard conditions, was injected on several occa- 
sions with a small convulsive dose of insulin Then an intense leukocytosis was 
induced by the intravenous injection of 0 1 Gm of sodium nuclemate In five 
rabbits during the period of leukocytosis, about eighteen hours after injection of 
the nuclemate, the previously convulsive dose of insulin no longer induced con- 
vulsions These rabbits were allowed to return to normal conditions, when the 
same dose again caused convulsions On again inducing leukocytosis by nuclemate, 
convulsions were again inhibited 

It was necessary to determine if the inhibition of insulin action was due to the 
leukocytosis or to some other effect of sodium nuclemate When sodium nuclemate 
IS injected repeatedly, the bone-marrow becomes exhausted of its myeloid elements, 
so that a rise m circulating leukocytes no longer occurs When rabbits which 
previously had shown insulin inhibition during leukocytosis were brought to the 
stage where sodium nuclemate no longer caused leukocytosis, convulsions again 
occurred when the same dose of insulin was given, as though no nuclemate had 
been injected This would appear to indicate that inhibition of insulin action had 
occurred because of leukocytosis The blood sugar just before the insulin was 
injected was within the normal range in the rabbits so far described 

In three rabbits no inhibition of insulin action occurred during nuclemate 
leukocytosis, but in these rabbits the blood sugar was low just before the injection 
of insulin, about eighteen hours after the injection of the nuclemate 

It was found that m the intact rabbit, sodium nuclemate injected intravenously 
caused an abrupt rise m blood sugar, with a maximum amount at about one hour, 
followed by a fall to normal or slightly below The rise did not occur if, some time 
previous to the injection, one adrenal gland was excised and the opposite splanchnic 
nerve cut It was found that insulin inhibition could be induced during nuclemate 
leukocytosis m two rabbits m which glycogenolysis was prevented by excising one 
adrenal gland and cutting the opposite splanchnic nerve, if the blood sugar level was 
within the normal range at the time of the injection of insulin It was concluded 



1298 


ARCHIVES OF PATHOLOGY 


that when inhibition of insulin action occurred, it was dependent on leukocj tosis, 
not on any effect of nucleinate in mobihzingf gb cogen 

Since insulin is inactnated in Mtro by the enzjines of leukocytes, it is considered 
that the insulin inhibition during leukocytosis is probably dependent on the enzymes 
of the circulating leukocy tes Ko definite conclusions can be made until more data 
are obtained, until it is ascertained whether absence of comulsions can be taken as a 
criterion for inactnation of insulin, and until it is possible to explain those cases in 
which comnilsions were not inhibited during leukocytosis 


CoxsEcuTivE Blood Counts on Norm\l Rabbits Over Long Periods or 
Time Louise Pearce and Albert E Case\ (by Invitation), the 
Rockefeller Institute for Medical Resemich 

Consecutive blood counts on groups of normal rabbits ha\c been carried out o\er 
long periods of time for the purpose of obtaining information on the character of 
the spontaneous n ariations m the numbers of cry throcy tes and of leukocy tes and in 
the hemoglobin content The obsenation periods w'cre eight, thirteen, twenty-siN 
twenty -nine, and thirL-fiYe weeks, respcctiveU , the animal groups comprised four 
of ten rabbits each and one of fire rabbits, the rabbits were young adult males from 
approximately 6 to 8 months of age, of the common brown or gray type and were 
representative of those used m other experiments m this laboratori The examina- 
tions w’ere made at weekh interials, and the supraiital neutral red technic was 
used for the differential white cell counts The mean \alues of each weekly group 
of obserrations were used in analyzing the results which ha\e been considered 
primarily from the standpoint of the general trends of cell le%cls 

It w'as found that the mean group talucs of tlie cells and the hemoglobin content 
show’ed certain definite major trends which were of statistical significance In the 
first year, both the red cells and the hcmoglohm lc\els became increased, in the 
second, the red cells w'ere maintained at a fairly constant lei el but the liemoglobin 
was increased In both years, the lalucs for the total white cell count, the 
neutrophils and the lymphocytes were augmented Tlie basophils were increased 
during the first, but were diminished during the second, year The most prominent 
feature of tlie eosinophil results w'as the abrupt appearance and the comparatneh 
short duration of large numbers of these cells in the peripheral blood, which 
occurred principally in the spring months The monocy tes show cd increased y alues 
m the fall and spring months, but on the whole, no generally sustained upward trend 
of mean lvalues, as w'as the case with the lyniphocYtes and neutrophils The greatest 
irregularity in the mean y alues of the Y^anous white cells and of the hemoglobin 
content occurred during the late y\ inter and spring months of both years The 
results in the groups examined during 1927-1928 differed from those examined in 
1928-1929 in that the general level of mean y alues of the Yanous cells and of the 
hemoglobin content tended to be higher during the first year It Yvas found also 
that tw'o groups of rabbits examined during the same months usually show cd similar 
and, on the Y\hole, coincident changes in the major trends and cYcn in the more 
minor fluctuations of mean Y'alues 

The Yalue to be attached to these obseri'ations is twofold First, the results 
furnish information on the character of the spontaneous y ariations of certain blood 
constituents wdiich ultimately may" be found to haie some relationship to environ- 
mental conditions Second, in experimental disease conditions of a subacute or 
chronic nature, as for example in 7 ? epoiiema palhdum infections, the significance of 
any hemocytologic Yariation must be interpreted YYith due regard to the changes 
that haY"e been demonstrated in normal rabbits over correspondmgh long periods 
of time 

Development of the Myeloblast in Chronic AIyelogenous Leukemia 
Raphael Isaacs, Uniyersity' of Michigan 

The chromosome number in dei eloping myeloblasts in chronic myelogenous 
leukemia Yvas 24 in the material studied, in comparison YYith the usual somatic 
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number of 48 It is suggested that the reduction in number may have represented 
an accident in cell division with viable daughter cells which had abnormal growth 
properties and defective ability to mature The reduction is similar numerically to 
that taking place in the developing germ cells, and the clinical results of roentgen 
therapy in leukemia maj be analogous to the artificial parthenogenesis induced in 
unfertilized germ cells by these agents 

Experimental Studies on Mouse Leukemia Maurice N Richter and E C 
MacDowell, Columbia Umversit\, Introduced b\ A M Pappen- 
heimer 

In a previous communication we recorded the existence of a strain of mice in 
which lymphatic leukemia occurs with great frequencN, and reported the successful 
transmission of leukemia to normal joung mice of the same strain In subsequent 
experiments it was found that the disease may be transmitted by inoculation of 
emulsions of various tissues (spleen, liver, lymph node, blood) and that further 
transfers are possible, apparently indefinitelv In some of the experiments positive 
results have followed the use of tissues for subsequent transmissions within twenty- 
four hours after inoculation, but when emulsions prepared from such tissues are 
used, a longer time is required for the development of leukemia than when the 
inoculum is prepared from tissues of more advanced cases The agent responsible 
for the transmission of leukemia is unknown Thus far, our experiments indicate 
that the living cell, or an agent inseparable therefrom is necessarj' 

Differential counts of living and dead cells m the emulsion (trypan blue method) 
at the time of inoculation, and experiments with diluted emulsions, indicate that the 
efficacy of the material, as judged by the time required to cause death from 
leukemia, is correlated with the number of living cells inoculated Procedures that 
deleteriously affect the viability of the cells, such as subjection to heat, or grinding 
with sand or glass, cause a prolongation of the period of survival which is, roughly, 
of the same order of magnitude as the increase in the number of dead cells 

Emulsions in which all the cells are killed (by heat, glycerin, or desiccation) or 
from which the cells have been removed (by filtration or centrifugalization) have 
been ineffective 

Experimental Production of an Aleukemic Leukemic Condition (A Pre- 
liminary Report) Bernhard Steinberg, Toledo, Ohio 

An organism with many of the characteristics of Bacillus pi otcus was isolated 
from the bone-marrow of a boy, aged 15 The patient had marked anemia, 
leukopenia and a relative lymphocytosis All the viscera showed a marked lymphoid 
infiltration This micro-organism Mas introduced into the bone-marrow of rabbits, 
with a reduplication of the blood picture and some of the \isceral changes observed 
in the patient The organism was recovered in pure culture from the marrow of 
other bones in the animals given injections Intrav^enous and intrapentoneal 
injections of the bacillus failed to reproduce the disease Introduction of other 
micro-organisms — Staphylococcus auieus and a hemolytic streptococcus — failed to 
duplicate the pathologic picture obtained with the bone-marrow organism The 
bone-marrow of the patient and of the experimental animals revealed an erythro- 
blastic as well as a mononuclear and lymphoid cell hyperplasia The total patho- 
logic picture of the patient and of the rabbits was that of so-called aleukemic 
leukemia 


Thf Behavior of Certain Vital Dies Introdoced into the Circulation 
H P Smith, University or Rochester 

A study was made of the fate of certain acid vital dies when introduced into 
the circulation of dogs These dyes were taken up and stored in granular form 
in certain phagocytic cells Evidence showed that the die is distributed between 
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plasma and cells in definite ratios An\ disturbance in this equilibruim is followed 
by passage of d}e to or from the cells, w'lth the result that a new equilibrium is 
established 

The Effect of Feeding ox the Rate or Remoial or Intiewlnously Ixjictid 
Prodigiosus Bacilli froai the Biood Stream of Dogs J C Riifingold, 
UxHERsm OF Illinois, introduced B\ Willi \m F Pltfrsen 

Bacillus p!odigtosu<:, injected intra\enoush, disappears at a more rapid rate 
from the blood stream of fed than of stanwl dogs The mechanism of the 
removal of the organisms is essentially agglutination followed b\ filtration m the 
capillary bed (of the splanchnic organs particiilarh ) and their ultimate fate is 
destruction bj the reticulo-endothehal cells The mechanisms of the increased 
reticulo-endothehal activitj are discussed 

Alkalosis Obseraed i\ Cases with Persistent Hai’ertension Edward 

i\lLNTWALER AND C T WaA, Wr^TERN ResLRA F UviAIRSITA, INERODUCrD BA 

V C Maers 

An acid-base equilibrium studi of the plasma has been made on cases aa ith 
persistent hApertension and AAith only slight nitrogen retention A report of three 
cases is made and at the present time a stud} is being conducted of tA\o more cases 
shoAAing similar results If one assumes 31 inin as the upper limit for a normal 
bicarbonate concentration, there A\as in each case a condition of alkalosis at some 
period in the obsenation The first case showed an uncompensated alkalosis OAer 
a period of twent\-t\vo da}s just preceding death, Asith the />» var}ing betAAcen 
7 54 and 7 56 and the bicarbonate betAAcen 342 and 366 mm In the second case 
AAdiich did not present as scAcre an alkalosis as the first, 34 5 mm AAas the highest 
observed bicarbonate concentration Both cases aa ere charactenred by a progressn e 
fall of chloride and total base AAith a greater decrease of the former than of the 
latter Since both of these cases shoAved periodic Aomiting, this mav haAC been 
the paramount factor in producing the bicarbonate excess, though this cannot 
be accepted as final as no analAscs of the A'omitus AAcre made The third case 
differed from the first two in that there aars no progressn c decrease of the 
chloride and total base concentrations, and further, vomiting AAas not present 
In spite of a normal concentration of chloride there AA’as a bicarbonate concen- 
tration of from 28 3 to 32 2 mm existing OAcr a period of four months From 
that time on there AAas a progressu'e decrease m bicarbonate to giAc a terminal 
uncompensated acidosis Since the total base m this case remained normal, the 
undetermined acid concentration (phosphates, sulphates and organic acids) shoAAcd 
a progressn e increase 


Experiaiental Production of Insulin Nfphrosis IMilton G Bohrod, Umafji- 
siTA OF Illinois, introduced ba H R ) \i fe 

Normal and pancreatectomized dogs AAcre given large doses of insulin If the 
latter In^ed for more than tAventA-four hours, SAA’ollen, anemic kidneys Avere found 
AA'hich AAere the seat of A'acuolar degeneration Normal dogs died, too, soon after 
the administration of insulin and rcA^ealed similar changes Tlie condition pro- 
duced IS considered to be an insulin nephrosis, probably due to a disturbance of 
the AAater metabolism 


Experimental Canine Diabetes Insipidus S J Maddock, Peter Bent 
Brigham Hospital, introduced by Haraey Cushing 

A series of dogs AAas studied in AA'hich diabetes insipidus Avas produced b} 
closing a siher clip on the stalk of the hA'poph}sis In one of these animals the 
pol}uria persisted for eighteen months A complete report of the clinical and 
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pathologic obsenations in this dog is presented, together with a brief discussion 
of the role plaj ed by the iier\ e tracts in the tuber cinereum in this syndrome 


IXTKARLXAL ARTERIAL TUBERCULIK INJECTIONS IN NoRM'tL AND TUBERCLLOUS 

]\IoNKE\s Goats and Swine Esmond R Long, Ch\rles B Huggins and 

Arthur J Yoruald, LIni\ersit\ or Chicago, introduced b\ H Gideon 

Wells 

A preMous report showed that renal inflammatory changes can be induced by 
tuberculin injected into the renal arteries of tuberculous swine In the present 
report the response m swine and other animals is compared Tuberculous Alacacus 
ihesus monkeys proved to have low sensitiveness to tuberculin Skin tests led to 
a soft superficial edema, with little inflammatory change In two out of three 
tuberculous monkejs, renal arterial injection of a fine suspension of coagulated 
tuberculin protein caused a tubular degeneration with many hyaline and waxy casts, 
but no glomerular or intertubular inflammatory changes, as shown b> biopsy a 
few days after the operation Autopsy from one to two months later showed com- 
plete recover} Tuberculous goats proied highly skin-sensitive to tuberculin Of 
three tuberculous goats one suffered slight tubular degeneratne changes on the renal 
arterial injection of tuberculin protein, one showed acute degenerative changes on 
the second of two injections, wutli slight inflammation, and the third show^ed 
acute tubular degeneration in the first kidney, injected wuth many hj aline and 
w’avy casts A subsequent injection of tuberculin protein into this kidney three 
months later led to the production of an enormous number of hyaline and waxy 
casts with no appreciable inflammation and little apparent tubular degeneration 
Tuberculous swine were only moderately skm-sensitive to tuberculin Renal 
arterial injection in all of three tuberculous swine caused profound fatty degenera- 
tive changes m the tubular epithelium, with hyaline and leukocytic casts In one 
of these there was marked, and in another moderate, interstitial infiltration with 
cells of inflammation Glomerular changes w'ere lacking in all three swune Biopsy 
or autopsy a month later showed almost complete recovery A second renal 
arterial injection, m the opposite kidney, led abruptly to death in each of two 
animals so treated In all animals of each series focal lesions w’ere found wdiich 
w^ere obviously the result of thrombosis or embolism of small vessels Two con- 
trol animals of each tjpe treated m the same manner as the tuberculous animals 
showed no other changes than those attributed to this focal vascular damage 


The Temperature \nd Associated Serum Changes in Tuberculosis Knutf 
Reuter, Uaiiersitv of Illinois, introduced b\ William F Petersen 

By means of blood samples taken at frequent intervals during twent}-four 
hour periods, an effort was made to correlate the alterations m the serum of tuber- 
culous patients with the temperature reaction Fluctuations of the peripheral 
leukoc3'te count, the sugar curve and the enzyme reaction (erepsm) revealed 
definite relations to the clinical observations 

A Quinhydronf-Collodion Electrode or Special Applicability in Experi- 
viENTAL Pathology John C Bugher, University of Michigan, intro- 
duced BY' Carl V Weller 

A small portion of the fluid to be examined is isolated by the use of a collodion 
membrane and the contained fluid saturated with quinhv drone The potential 
difference dev eloped beween a gold-plated platinum wire contained wuthin the small 
collodion sac and a reference half-cell connected to the outside fluid by a saturated 
potassium chloride bridge is a function of the hydrogen ion activity of the fluid 
The membrane potential is negligible when electrolytes are ^iresent in a concentra- 
tion of one-tenth molar or more Quinone and hydroquinone, into which quin- 
h} drone dissociates, diffuse through the membrane at practically equal rates, so 
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that their original ratio is unchanged The salt eftect of the electrode is the 
same as in other uses of quinhj drone The electrode is staiile in all biologic fluids, 
including whole blood It ma\ be incorporated with an electrode ^essel forming 
part of a closed sistem so that the partial pressures of the contained gases maj 
be maintained at their desired lalues 

The cune representing the approach to equilibrium is transcendental m character 
and the equation may be denied directh from the law of diffusion of a solute 
through a homogeneous phase The rate at wdnch a giien electrode approaches its 
equilibrium value depends on the thickness of the qinnhi drone deposit and on 
that of the membrane, and is independent of tlie si/e of the platinum wire 

The construction of this electrode was illustrated and described 

I>rLijENCE OF Climate vnd Diet o\ Gastro-Intlstimi Disfasi s Lloyd 
Arnold Umm-rsitv ot Iilinojs, jntrodlch) di Wiiuim L PiTFKStN 

The seasonal lariation of the incidence of gastro-mtestma! diseases was 
approached from an experimental angle Ihere is normalh a natural protective 
mechanism against infection bj the oral ingestion of bacteria causing enteric 
diseases This bacteria-destrov mg power is found to be located in the upper half 
of the small intestine When an animal is in a state of plnsiologic equilibrium 
this segment of the small intestine is almost sterile, and foreign bacteria ingested 
bv mouth or placed directh within the lumen of the upper levels of the enteric 
tract are destrojed Bodv changes brought about bv summer temperature, diet 
and other environmental alterations cause a demonstrable change in the self- 
disinfecting power of the upper half of the small intestine Lot onlv do bacteria 
survive within the lumen, but there is some evidence that permcabihtv of the tract 
is increased 

This represents a studv of the plnsiologic changes m the host that increase 
the significance of the microbic life in and around the host 

Thi Absorption or Ultrav iollt Light in Bactiriv FRForRiCK L Gati s, the 
Rockefeller Institlte for Mfdical Rlsevkch a\d Hvrvvrd University 

In the ultraviolet region between 220 and 300 millimicrons, different bacteria 
such as Stal^hvlococcus aittcus and Bactlltt<; colt show characteristic absorption 
bands so similar as to indicate that thev are due to identical chemical groups in the 
two organisms Among the chemical entities derived from protoplasm, two 
groups give absorption bands similar to those for the intact cell It is evident 
that one or both of these groups are present in sufficient concentration in the 
bacterial bodies to dominate in ultraviolet absorption and so to determine their 
characteristic curves One of these groups is that of the aromatic amino-acids, 
built on the beiiFene ring The other is made up of certain nuclear derivatives 
built on the pvnmidine ring Further studv mav disclose a means of distinguishing 
between these two groups in ultraviolet absorption, and of determining which one 
IS primarilv iiwolved m such a reaction, for example the bactericidal action of 
ultraviolet light the incident energv curve for which is approximateiv reciprocal 
to the absorption curve for the bacteria in the same region 


The Straight and Dhflse Pixetrvtion of Uitrwiolft Licht into thi 
Htjmax’ Skix- a Bachim (by ixvitatiox) VXD C I Rifd Umvi-rsity 
OF Illinois 

Bj use of various methods, the penetration of visible light and ultraviolet ravs 
from 576 to 236 millimicrons, through various specimens of human skin was deter- 
mined The various sources of error were studied or analv 7ed carefullv, and special 
care was used to imitate the treatment conditions bv div ergmg the experiments 
It could be shown that the penetration is governed more bv scattering than bv 
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Irue absorption The distribution of the light through the ^arlous lajers of skin 
was determined and the practical limit established that the ^arlous parts of the 
spectrum reach 

Thf Effect of Irradiation b\ the MercIjR\ Vapor Arc ox the Actimtv of 
Pepsin and Tr\psin Dea B Calvin, University of Missouri, intro- 
duced BY A Gllick 

The Effects of Solar Irradiation of Long Visible and Ultraviolet Wa\e- 

LENGTHS ReSPECTI\ ELY , WITH AND WITHOLT SlPPLEMENTARY’’ IRRADIATION OF 

Various Types, on the Growth of Chicks and the Development of 
Parathyroid Gla-nds Charles Shfard, George Higgins (by inyita- 
tion) and William I Foster (by inyitation), the iMayo Foundation 

Under the experimental conditions emploYcd, the grade of stock used and the 
ration fed in our inY'estigations Yve beliCY'e 

1 Constant housing of chicks behind an amber glass filter YYhich transmits 
oiiIy the longer Yusible wavelengths of sunlight defimtelj retards groYvth and 
deY'elopment and alloYvs hyperplasia, cjstic degeneration and fibrous inYasion of 
the parathjToid glands to occur 

2 Constant housing of chicks behind a filter (red-purple corex) YYhich trans- 
mits practically onh the ultraviolet region 270-400 millimicrons, Yvith a maximal 
transmission of 20 per cent at 330 millimicrons, rarelj permits normalcj^ in 
ueYelopment and groYYth of chicks as evidenced by Yveight, and it induces hyper- 
plasia, cystic degeneration and fibrous inY'asion of the parathyroid glands 

3 Normal yy eights and normal detelopment of parathyroid glands are found 
5n chicks constantly housed behind an amber filter and gnen daily supplementarY 
irradiation from ten to fifteen minutes Yvith an air-cooled quartz mercury lamp 
operated at 90 yoUs and at a distance of 50 cm (ultraviolet irradiation of approxi- 
mately 575 ergs each second for each square millimeter) 

4 Normal calcification of bones (as CYidenced microscopically by the Becke 
method and by the percentage of calcium by yy eight) and normal Yveights of chicks 
occur under several of the experimental conditions imposed relatiY'^e to quality 
and quantity of energy YVith, hoYvever, the presence of abnormal parathyroid glands 
The absence of CYidences of rickets or of malnutrition does not argue, therefore 
for normalcy of parathY'roid glands 

5 Further evidence is presented, therefore, to support our statement that 
normal groYvth and deielopment of chicks and of the parathyroid glands are 
dependent on both the ultraYuolet and the visible portions of solar irradiation, all 
other factors remaining constant so far as is knoYYn 

Sllphydryl as a. Stiyillant to Cell Diyision in Mayiyials Stanley P 
Reimann, the Lankenal Hospital Research Institetf 

Hammett has shoY\n that the sulphydryl group is essential for cell division 
and that Yvithout it, cell proliferation cannot occur The present communication 
shoYYs that the -SH group attached to such organic radicles as dextrose and cresol 
increases the rate of cell duision in rats and human beings In rats, areas of 
skin of equal size Yvere remoYed from each side of the back, dextrose YYas applied 
to one side and thiodextrose to the other The wounds to which thiodextrose 
was applied healed much more rapidly than the others, or normal YYOunds in these 
animals 

In human subjects the application of thio-compounds also stimulated healing 
m such conditions as chronic leg ulcers and bed sores Therefore it Yvas concluded 
that the group -SH, since it also stimulates diYision in mammals, is a unweisal 
stimulant to mitosis 
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The Rilatiox of Iejury to Perak abiiity oi thi Cue to W\tfr Baidein- 
Lucke and jMorton McCutchion, UxnrRsm oi Pfnnsyivama 

The unfertih7ed egg of the sea urchin is an excellent natural osmometer that 
permits both recognition of mjur}' by decisive criteria and precise measurement 
of permeability It has previously been shown that the course of osmosis is 
satisfactorily described by certain equations bv which permeability may be 
expressed m terms having a definite phjsical meaning, vi/ , the number of cubic 
microns of water entering or leaving the cell per minute, per square micron of 
cell surface, per atmosphere of difference in osmotic pressure between the interior 
of the cell and the external medium 

In the present experiments the injurious factors cmplojed were heat and aniso- 
tonic solutions The results were 

1 Cells injured bj heat (from two to four minutes’ exposure to 44 C ) 
remained capable of swelling and slirinking m anisotonic solution 

2 The cells swelled rapidh in Inpotonic solutions for a period of several 
minutes after wdiich they shrank, whereas normal cells continued to sw'ell until 
equilibrium was attained 

3 When permeability at the first minute was determined in cells exposed to a 
temperature of 39 C for two, four, eight, twelve and sixteen minutes, and sub- 
sequently caused to swell in hrpotonic sea-water, a regular series of values was 
obtained, unheated (control) cells having the lowest permeabihtr and those heated 
for sixteen minutes the highest 

4 When cells heated for four minutes at 310, 36 5, 390 and 41 5 C were 
caused to sw'cll in hypotonic sea-water, the \alucs of permeability were found to 
A ary directly w’lth the temperature 

5 After exposure to a higher temperature (45 C), or prolonged exposure 
(sixteen minutes) to 44 C , cells were incapable of swelling in Inpotonic solutions 

6 When pre\iously normal cells were caused to swell m different hypotonic 
solutions the values of permeabilitv w-ere the same when calculated for succcssne 
minutes (at least during the first sexcral minutes) Increased permeabilit\ was 
found to be an expression of mjur\ 

7 When normal cells prcviouslv swollen in Inpotonic solutions were returned 
to isotonic solution and allow'cd to shrink, the lalue of pcrmeabilitA w'as found to 
be approximately" identical for the cells from the different hypotonic solutions 
Injured cells, how'eier, had a higher permeability 

8 It W'as concluded that injury' docs not at once nor completely destroi the 
semipermeability' of the cell and that the permeabiliti of injured cells to w'ater 
IS greater than that of normal cells 

An Acthatid Extract for Coacuiating Heparix Plasma Joseph T King, 
University of ^Minnesota, ixtroduci d b\ F H Scott 

At present, heparin plasma is Avidely' used in routine planting of tissue cultures 
The plasma is coagulated by the addition of an extract of some tissue, usually 
embry'onic tissue 

It has been found possible to increase greatly the poAver of chick extract to 
coagulate heparin plasma (rabbit) b\ adding a small amount of plasma to the 
extract After a frail clot has formed, the small amount of fibrin is removed 
The extract noAV is found to have a higher coagulating A'alue Further, it retains 
its poAver over a longer period of time 

The amount of plasma required is small One part to from 60 to 100 parts 
extract is used as a routine 

This more poAAerful extract permits the use of higher concentrations of heparin 
spontaneous coagulation of the plasma in storage is thereby aA'oided and the operator 
is assured of prompt clotting Avhen planting 
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Allergic, Anaphylactic and Immune RrAcnoNs Following Inoculation or 
Guinea-Pigs with Heat Killed Tubercle Bacilli (read by title) Arnold 
Branch and J R Curr (b\ invitation), Harvard Medical School 

The term allergy is employed here to mean that a necrotic reaction occurred 
after the intracutaneous inoculation of 0 1 cc or 5 per cent old tuberculin, that 
Long’s intratesticular tuberculin reaction was elicited, and that Pfeiffer’s intra- 
peritoneal reaction was present The term anaphylaxis is used when typical lethal 
or nonlethal shock occurred after the intravenous inoculation of 0 5 cc of old 
tuberculin Immunity was considered present when a lymphocytic rather than a 
monocytic reaction occurs m animals reinfected in the peritoneum or pleura, and 
when animals inoculated with small doses of living virulent tubercle bacilli outlive 
controls and show less tuberculosis at death “Late tuberculin death” signifies that 
the animals died within twenty- four hours, with subnormal temperature, following 
a subcutaneous inoculation of 0 5 cc of old tuberculin 

The intraperitoneal, intrapleural or intratesticular inoculation of from 3 to 5 
mg , dry weight, of heat-killed (100 C for one-half hour) tubercle bacilli (H 37) 
in 1 cc of saline solution resulted m allergy, relative immunity and anaphylaxis 
Anaphylaxis usually appeared in three weeks and lasted about two months 
Allergy usually appeared before anaphylaxis and lasted a longer period On the 
other hand, a like dosage of organisms in like dilution, inoculated in two sides 
intramuscularly, produced anaphylaxis and relative immunity but no allergic 
reaction Large doses sometimes produced allergy Intravenously inoculated 
animals also showed no allergy, but immunity was not well marked Late tuber- 
culin death was not elicited m animals inoculated with heat-killed organisms, but 
m the doses used skin hypersensitivity was not demonstrable m dilutions of old 
tuberculin above 1 1,000 In infected animals, no matter whether the lesions were 
localized or disseminated, allergy was readily elicited but anaphylaxis rarely Skin 
reactions were often positive to a 1 100,000 dilution of old tuberculin Late tuber- 
culin death was elicited in all infected animals with one exception, and this animal 
gave a positive reaction only to a 1 1,000 dilution The immunity of infected 
animals was not tested 

Histologic examination of lesions following the various methods of inoculation 
of heat killed organisms revealed that caseation was always present m allergic 
animals and absent in nonallergic ones 

These experiments suggest that tuberculous allergy and anaphylaxis are 
different phenomena, that immunity may occur without allergy and that late 
tuberculin death occurs only in infected animals that are highly sensitive to intra- 
cutaneous inoculation This is probably a purely quantitative phenomenon, 
although other possibilities have not been entirely excluded 
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The Principles of B \cterioi oc'i and Immumt\ Bj W W C Topley, 
D , Professor of Bacteriology and Imniunologj, Unncrsity of London, 
Director of the Division of Bacteriology' and Ininiiinology, London School 
of Hjgiene and Tropical Medicine, and G S Wilson, MD, Reader m 
Bacteriology and Immunology in the University of London, London School 
of Hj'giene and Tropical Medicine Price, $15 Pp 1300, in two volumes, 
with 242 figures New York William Wood Companj, 1929 

This noteworthv book is designed primarily for the student seeking a more 
thorough training in bacteriologj' than that ofTered bj the current medical, vetennarj 
or public health curriculum It is based on the CNperience of the authors in 
elementary and ad\anced teaching and follows the course of study in the London 
School of Hygiene and Tropical kicdicine, with the omission, however, of detailed 
technical descriptions There are four parts general bactenologj, systematic 
bacteriology, infection and resistance and the application of bacteriology in medicine 
and hjgiene The first tuo parts form the first volume, the last two, the second 
The pages of the text, the chapters and the figures are numbered consccutnely 
from one volume to the other, both volumes have the same title, but each has 
Its own index and there is no general index It is, in fact, one book v\ith the 
index for the first half in the middle Of course, this is awkward Ev'Cn if an 
index of the first volume seemed desirable, an index covering the whole work 
at the end of the second volume would have been logical and practical But this 
blunder can be remedied easily in the next edition, which surel) will be forthcoming 
before long The book reflects good standards of workmanship — the page is 
pleasing, the print clear, the binding substantial and the illustrations, simple as 
they are in black and white, instructive and helpful 

One may say without qualification that the book is a successful attempt to 
present adequately the state of knowledge and the trends of advance in the various 
parts of the broad field of bactenologj and immunity as it relates to infection 
The accounts are clear and well balanced, the historical basis m the main is 
secure , conflicting views are stated with obvious fairness , there is no obscuritj' 
in presentation, no undue simplification and no hesitation in stating that no definite 
conclusion can be drawn from the available evidence when such appears to be 
the case, as happens to be true frequentlv' (see especiallv the chapters on hvper- 
sensitiveness and on herd infection and herd immunitj) At the end of each 
chapter is a list of references cited m the text which will guide the student in 
turther reading Naturallj' many questions might be raised and discussed, for 
instance Is the use of the American nomenclature of bacteria, as modified bj' 
the authors, warranted^ Several surprises, some of them perhaps annoying, await 
readers especially interested in this question, but the authors are not arbitrary in 
such matters and always adv'ance reasons that command serious consideration To 
some it will seem that the discussion of toxins and antitoxic immunity fails to 
reach adequate clearness and precision because the use of the word toxin is not 
limited as exactly as may seem justified from the point of v'lew of the immunologist 
Fortunately this is one of few books to give a satisfactory account of the work 
on the events associated w'lth the formation, course and significance of antibodies 
m the animal organism A curious lapse is the complete failure to take any notice 
of the recent work on the toxigenic action of erj'sipelas streptococci While the 
main purpose of the book is to educate the student to an understanding of bac- 
teriology and Its problems, scientific as well as practical, its v'alue as a source of 
reference and an account of summaries of recent advances should not be over- 
looked The student who masters the principles of the book at the same time 
as he receives commensurate practical training builds a safe foundation for future 
work 
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The Pemcillia By Charles Thom, Principal Mycologist, Bureau of Chemistry 
and Soils, United States Department of Agriculture , assisted by Margaret B 
Church, O E May and M A Raines Price, $10 Pp 644, with 99 illus- 
trations Baltimore William & Wilkins Company, 1930 

The first paragraph of the introduction gives a good idea of the subject of 
this book “The molds of the genus Pemctllinin share with the Aspeigilli and 
the AIucois a noisome preeminence as weeds They rot our fruit, attack our 
vegetables and meats, injure our stored gram, spoil our soft drinks and our 
bottled water, contaminate our pantries and kitchens, and even attack our bodies 
Thej' infect and at times destroy the usefulness of solutions and moist precipitates, 
discolor fibers, wood, paper stock, stored paper and sometimes our books In the 
laboratory they infest and often invalidate every kind of culture operation, bac- 
teriological, mycological, or phanerogamic To offset these activities the chemists 
have gathered a little return by using them in biochemical investigations and tne 
cheese industry has capitalized their enzymic activitj’’ to ripen such cheeses as 
Camembert and Roquefort Otherwise their possibilities of usefulness remain 
mostly unknown, but their presence is thrust upon us so frequently that some 
means of identifying them is very desirable ” 

The author has been working on the classification of Pcnialha since 1904, and 
presents a complete and authoritative work on their history, description, classifica- 
tion and industrial and pathogenic significance, with keys to the identification, 
bibliography and species, as well as a general index The chapter on pathogenic 
Pcmcilha is by Margaret B Church and summarizes the recorded reports, most 
of Avhich are fragmentary and inconclusive The collection of molds of the 
American Type Culture Collection, with headquarters at the John McCormick 
Institute for Infectious Diseases, Chicago, is maintained m the Bureau of Plant 
Industry of the United States Department of Agriculture at Washington, and in 
it will be found type forms of Pcmallia described by Thom or received as 
exchanges This book and the book on Aspci giUi by Thom and Church (Williams 
& Wilkins Company, 1926) are great landmarks m the study of molds to which 
all students of molds must turn for guidance 

A Manual or External Parasites By Henry Ellsworth Ewing, United 
States Bureau of Entomology Price, $4 50 (by mail, $4 66) 96 illustrations 

Springfield, 111 Charles C Thomas, 1929 

The mam object of this book is to furnish brief sketches of the principal 
morphologic characters of the external parasites, their life histones and their 
natural relationships The parasites in question are the mites, the ticks, the biting 
lice, the sucking lice and the fleas This includes the rat flea concerned in the 
transmission of plague, the itch mite, the ticks of Rocky Mountain spotted fever, 
of Texas fever, and of spirochetosis of fowls, the sucking lice of relapsing fever, 
of trench fever and of typhus fever In preparing the keys for identification, the 
large collection of parasites recently given to the National Museum by Dr E A 
Chapin was found of great help This collection is in the charge of the author 
There is an abundance of good black and white illustrations, and the book contains 
a large amount of detailed and exact information clearly set forth, with valuable 
suggestions for control and protection 
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Die AIorphologie der MISSBILDU^GE^ des Menschen e*nd der Tiere 
Ein Handbuch und Lehrbuch fur !Morphologeii, Phjsiologeu, Praktische Arzte 
und Studierende Unter Mitwirkung Zahlreicher Fachgenossen, Begrundet -von 
Weil Prof Dr Ernest Schwalbe Herausgegcben von Dr Georg B Gruber, o o 
Professor der Pathologic an der Universitat Gottingen III Teil Die Einzcl- 
missbildungen XIV Lieferung 3 Abteilung 5-7 Die Enh\ icklungsstorungen 
der Hyphophjse von Prof Dr E J Kraus, klissbildungcn der hfebennieren 
A on Dr W Pagel, Sommerfield-Osthavclland Die Missbildungen der Epiplnse 
des Gehirns von Dr H Wurm, Heidelberg Price, 6 marks Pp 574, with 
illustrations Jena, Germanj Gustav Fischer, 1929 

The Life oi H^R’\rA^^ M Biggs, M D , D Sc , LL D , Physician and Stati-s- 
JiAN* OF THE Plbiic Health Bj C E A Wiiislow, DrPH, Professor of 
Public Health, Yale School of I\Iedicinc, Member, Health Committee, League 
of Nations, Gene\a, Member, Public Health Council, State of Connecticut, Past 
President, Society of American Bacteriologists and American Public Health 
Association Cloth Price, S5 net Octaro, pp 432, with illustrations Phila- 
delphia Lea &. Febiger, 1929 

The Chemical Aspects of Immlmtv B\ II Gideon Wells, PhD, D , 
Professor of Pathologj, Uiiuersitj of Chicago, Director of Medical Research, 
The Otho S A Sprague Memorial Institute Second edition, revised and enlarged 
American Chemical Societj Monograph Series Pp 286 New York The 
Chemical Catalog Companj, 1929 

Die Frage nach Dem Ursprung der Endometrioiden Hitfrotopiek beim 
Geschlechtsreifen Weibe Von Dr Konrad Heim, Prnatdozent fur Geburt- 
shilfe und Gynakologie, Oberarzt an der Klinik Price, 8 marks Pp 110 Berlin 
S Karger, 1929 

Diet and the Teeth Av Experimental Stud\ I Dentai Structure 
IN Dogs By Mav klellanby Medical Research Council, Special Report Series 
no 140 Price, 17 shillings, 6 pence Pp 308, with 109 plates London His 
Majesty’s Stationer} Office, 1929 

A Classification or Bright’s Disevse B} Dorotln S Russell Medical 
Research Council, Special Report Series, no 142 Price 8 shillings, 6 pence, paper 
Pp 248, with 16 plates London His Majestr’s Stationer} Office, 1929 

The Penicillia B} Charles Thom, Principal M}cologist, Bureau of Cheni- 
istr}-^ and Soils, U S Department of Agriculture, assisted b} klargaret B Church 
O E Ma> and M A Raines Price, SlO Pp 644, with 99 illustrations Baltimore 
Williams & Wilkins Compan}, 1930 

Rxdium in General Practice B} A James Larkin, B S M D , D N B , 
Radium Consultant on Staffs of Wesle} Memorial, German E\ angelical Deaconness, 
John B Murph} and Washington Park Commiinit} Hospitals, Chicago, and St 
Francis Hospital, Evanston, 111 , Instructor in Dermatolog} (Radium), North- 
w^estern Uni\ersit\ Aledical College Price, Pp 304, wntli 28 illustrations 
New York Paul B Hoeber Inc , 1929 



INDEX TO VOLUME 9 


The stai (^) pieeedins the P ige numhei indi- 
eiteb an ouKlnal iitiile in the Archi%eb Author 
entiles aie made foi ouKiiial ai tides cone- 
spondence and societj tiansadlons Subject 
entries are made for all at tides BooK Re\iews 
and Obituaries are indexed under these headings 
in theii alphabetical order undei the letteis 
B ind 0, lespecthelj 

PAGI- 

Abdomen, gi int cjst of abdoniiml uall 

uracKjs c\st or enteiocystoma ^ *47'! 

Abortion See also under Bacteri i 

and infanticide in Warsaw since World 
War 123 

in cattle, fungi as cause of aSI 

Abscess of lung experimental production 911 
retropharyngeal in infants and elilldien 110 
Acetjlene tetiacliloride, acute jellow atrophj 

of Ihei due to 1276 

Achondroplasia, changes In vertebial col- 
umn of new-born in chondrodjstrophl i 10S7 
Acid, Carbolic See Phenol 
Hjdrocjanic See under Cjanides 
Intoxication See Acidosis 
lactic, variations of blood in Basedow’s 
disease during rest and work 102 

lactic, in pulmonary tuberculosis 913 

Prussic See under Cyanides 
Vcid-Base Equilibrium of blood in eclamp- 
sia 1260 

Vcidosis, acid intoxication, particularly lac- 
tic acid. In pulmonary tuberculosis 913 

Acromegaly studies 912 

Actinomyces necropliorus, human Infection 
with , bacteriologic and pathologic re- 
port of 2 cases terminating fatally *843 
Adenoflbrosarcoma of breast 948, *1007 

Adenoma of coil glands 601 

pseudo-adenoma and mastoma of mammary 
gland 925 

testicular tubular of oy ary , etlologic re- 
lation to embryonic tubular vestiges “ 
and spontaneous sex reversal of female 
gonads *31 

Adenomyollporaa of fallopian tube 107 

Adenomyosarcoma, embryonal, of kidney In 

adult 1083 

•Adenomyosis of urinary bladder, demon- 
stration of continuity betyveen a glan- 
dular duct and a blood vessel 134 

Adenomy ositls See under Uterus 
Adrenals See Suprarenals 

Agglutinins, Brucella abortus In milk supply 
as source of. In human sera 114 

iso-agglutinins in cattle 1207 

lemoval of agglutinins from sensitized 
motile bacteria 596 

studies on isohemagglutination 1123 

Agglutinogen produced from red corpuscles 
by bacterial ferment 118 

Albumin, antigenicity of crystalline egg 

albumin 1106 

reserye of liier 587 

Alimentary Tract See Digestive Tract 
■Alkalosis experimental and gaseous ex- 
change in man 110 

in persistent hypertension 1300 

Allergy See Anaphylaxis and Allergy 
Almquist A Giant cyst of anteilor ab- 

dominal yyall, urachus cyst or entero- 
eystoma? *473 

^Iter N M Histologic study of sacro- 
coccygeal chordoma 1119 

Neoplasm derhed from mucus-secreting 
cylindric cells of lining of urinary 
tract 1121 

Aluminum metabolism of 738 


PAGE 

Alymphocytosis, total 1253 

Amboceptois, effect ol locntgen rns on 

speclhc immune bodies 1270 

Amebiasis in Neyy A 01 k City 740 

Amenorrhea and corpus luteum 724 

Ammonia, action of, on complement 753 

Amyloidosis, unusual amyloid deposits 108 

Anaphylaxis and Allergy alleigic puipuri 115 
active and passne anaphylaxis yyith syn- 
thetic sugar proteins 938 

cottonseed and kapok sensitization 115 

dlfflusibility of calcium iij allergic dis- 
oiders 946 

liislamlne susceptibility and anaphylactic 
reactions 60 1 

immunologic aspects of sexual cycle, ana- 
phylactic studies yyith mammalian folli- 
cular fluid '■] 

Incubation period m passiye sensitization 
yyith homologous anti-serum 1203 

inti icutaneous leactions to injections of 
pharmacologic substances dining chill 
and fever *393 

production of allergii inflammation in 
' kidney 937 

sensitization from repeated transfusion of 
pateinal blood of same group 751 

skin reactions and blood chemistry in 
sensitized persons and peisons xvith dis- 
eases of the skin * 288 

skin reactions, blood chemistry and phy- 
sical status of "normal ' men and clin- 
ical patients *151 

studies in hypersensitiyeness 1105 

systemic hlstanune-like leactions in allergy 
due to cold 99 

Anemia, Ineffectiveness of high doses of 
iron in 100 

Infectious See also Baitonclla 
infectious, of rats, influence of Jensen’s 
sarcoma on 593 

infectious, problem of Bartonella infec- 
tion in rats 593 

pernicious, changes in trypanocidal prop- 
erty of serum in 1240 

produced on diets of whole milk and iron 
due to copper deflciency 100 

sickle cell, general and historical reyieyy *876 
spinal cord changes in 920 

yiius of rat anemia and its transmission 
by rat louse, Polyplax spinulosa 1098 

Anesthesia, spinal, chemistry and cytology 
of spinal fluid after Injection of pro- 
caine hydrochloride for 139 

tribromethanol, death from 759 

Aneurysm, mycotic, of superior mesenteric 
artery complicating bacterial endocar- 
ditis *048 

of aorta rupturing into superior yena 
cava 951 

of aortic arch folloyvlng yyound yyith 
shrapnel 125 

of bronchial artery 951 

of splenic artery 1252 

traumatic 1259 

Angioma, congenital, caplllaiy of puotid 
gland, consideration of similar cases in 
literature *820 

racemose, of brain yyith yaiix formation 
and rupture 1091 

Anomaly See under Ductus Arteriosus , 
Genlto-Urlnary Tract, Diver, Dung, 
Pancreas, Testicle, Twin, etc 
Anthracosis See Pneumoconiosis 
Anthrax, carbohydrate fei mentation, nitro- 
genous metabolism and catalase produc- 
tion by variants of bacillus antliiacis 743 



INDEX JO VOLUME <> 


Anthnx — Continued pac f 

role of bed-bugs and ticks in transmission 
of •iO-l 

Antibodj See Antigens and Antibodies 
■Vntigens and Antibodies , acti^ itlou of 
Forssnian antigens GOl 

antibody formation b> poUsaccharids 7"i0 

antibodj response in human being iftir 
injection witli normal hoi-se serum TIO 

horse serum as i heterophilic antigen 12(iS 

influence of age on intibodj formation in I 

influence of blockade of rcticulo endo- 
thelial sjstem on formation of iiiti- 
bodies 12(>n 

influence of blockade of rcticulo endo- 
thelial ssstem on antibodj tonintlon (>lk 
intluence of reticiilo endotiiell il sj stem on 
infection and antibody formation willi 
jaccine virus 127(1 

mechanism of antibodj action in reiation 
to pbagocjtosis and other surfiee 
phenomena 1292 

normal liiiman antibody ciirjc 1271 

passage of antibodies into aqueous liu- 
mor and Us relation to fonii of solution 910 
passage of, into intra-ocular fluids and 
spinal fluid and effect of tlicoplnlllne 
on It 7'i‘i 

permeabilitJ of respirator} tract to in 
tigens 1101 

reticulo-endothellal sjstem and intibodj 
production 1105 

serological differentiation of sterlc isomers 
(antigens containing tartaric acids) 750 
■Intopol, IV Anomalous raralfleatlons of 
coronary arteries 953 

Aorta, atresia in adult 1092 

lesions of, in rhcuraatle fcJer 720 

of rabbit, effect of ergosterol on 101 

tuberculosis of 918 

Aortitis, syphilitic, Involvement of medium- 
sized arteries associated jvlth 104 

Apparatus, double-purpose hematocrit *09 

for bilateral thoracograplij 7C1 

Appendix, carcinoid tumors of 917 

epithelial tumors of 1272 

obliteration of vermiform appendix 91C 

Iqueous Humor passage of antibodies into 
aqueous humor and its relationship to 
form of solution 910 

passage of antibodies into intra-ocular 
fluids and spinal fluid and effect of 
theophylline on it 753 

Arachnoid cell, proliferation of, in and 
around dura 919 

Arnold L Influence of climate and diet 
on gastro intestinal diseases 1302 

Intermittent fecal elimination of bacteria 
in chronic biliary carriers 900 

Arteriosclerosis See also Atherosclerosis 
primary of pulmonary artery 1094 

Artery, carotid, reaction of endothelium of 
rabbit carotid artery after double liga- 
tion 1257 

coronary, acute obstruction of 915 

coronary, anomalous ramlflcatlons of 953 

coronary, atherosclerosis of coronary ar- 
teries of heart 1095 

mesenteric, superior, mycotic aneurysm of, 
complicating bacterial endocarditis ‘CIS 
pulmonary , carbon tetrachloride poisoning 
with macroscopic fat in 1270 

pulmonary occlusion of, jvlth leiomyoma 
of endocardium 734 

pulmonary, primary arteriosclerosis of 1094 
significance of finely granular calcium in 
arterial media 1090 

splenic aneurysm of 1252 

subclavian, right, complete tear of in 
training for athletic sports 127 

Arthritis, skm hypersensitiveness in rheu- 
matic fever and chronic arthritides to 
filtrates, autolysates and bacterial sus- 
pensions of streptococci 115 

traumatic histologic changes in hyaline 
cartilage 921 


Ascails eggs mttliod for isolating from soil 700 
lumbricoidcs causing f ital occlusion of 
lirjn\ 7)8 

lumbricoides In caJitj of iieait lOG 

relation of moisture to distribution of 1098 

Ascliner, P W Clinical applications of 
structure of tumors of bladder 1280 

\sli K Action of wliolc frcsli liiood on 
pneumococci 015 

Ispliwls acute sulicple irdi il ecctijmoses 
In 1277 

\stlima and J igal IiiiierJatloii to bronclil 99 

Jtlicrosclerosii, of coronary arteries of 
lieart 1095 

Vtlileties, complete tc ir of rlglil subcluliii 
irterj in trnlnlng for sports 127 

Atophiin and Icterus 759 

Aiitoiislcs in medical tdiicnlion ind study 129 

Vjitaminosls See Mtiiiiin deflelciicj 

BCG See under Tuberculosis 
Itaclicm, A Straiglit and dltfuse pcnelri- 
tioii of ultrnjiolct liglit into liiiiinii 
skin 1302 

liicilliirla Sec under hrlne 
Hncterla See also Antlirax bacillus , Dlpli- 
tlicrla bacilli , Tubercle bacilli etc 
Abortus Sec also Unduhiiit Icier 
abortus and niclltcnse group, slgnlflcanie 
of Brucella abortus agglutinins In hu 
111 in serum 59S 

abortus , Brucella abortus in milk ns 
source of agglutinins in liumaii sen 111 

abortus Brucella mcliteiisls causing 
jcgetatlje endocarditis 931 

abortus, infection of man 930 

ibsorptlon of ultrnjiolct light by 1202 

acid-fast influence of iron on pigmenta- 
tion of 111 

lerogencs capsulatus , bacillus perfrliigens 
antitoxin and cMierimcnta! intestinal 
obstruction 579 

aerogenes capsulatus clfeci of cert i in 
toxic substances in bacterial cultures 
on intestinal niojemenl, effect of phy- 
siologically actljc substances of gas 
bacillus on movement of intestine of 
intact animal *091 

AcrtrJckc See Bacteria sulpestifer 
Brucella abortus Infections bacterio- 
loglc and serologic observations 1292 

calorimetry , description of dirfercntial 
microcalorimeter 7 11 

calorimetry relationship of heat produc- 
tion to phases of growth of bacteria 742 
Clostridium blfermenlans, strain jarlations 
in 111 

colon , influence of environmental factors 
on behajlor of eschcrlchla coll and its 
special bacteriophage in urine 1110 

culture See also under names of Bacteria 
culture , continuous method of culturing 
bacteria for chemical study 113 

culture media , effect of certain toxic sub 
stances in bacterial cultures on intes 
tlnal movement, effect of physiologically 
active substances of gas bacillus on 
moJement of Intestine in Intact aiil- _ 
mal *09 1 

culture mediums, dextrose in synthetic __ 
mediums for tubercle bacilli 100 

culture , sodium chloride media for separa- 
tion of certain gram-positiye cocci from 
gram negative bacilli H- 

Ducrey See under Chancroid 
enterococci, aesculin fermentation and ^ 
hemolysis by enterococci 1*' 

flayobacteria and periodic ophthalmia in ^ 
horses l-O- 

nature of bacterial resistance to bacteno ^ 
phage ' 

Pisteurella, serological relationships of 
20 strains of Pasteiirella ‘’90 

Perfringe'ns See Bacteila aeiogenes cap 
sulatiis 



INDEX TO FOLD ME 9 


Bactei la— Contlmied 
inodigiosus , cdect of Iceding on late of 
removal of Intrav euouslj Injected pio- 
digiosus bacilli from blood btream 1300 

Salmonella enterltldis, effects on motllltj 
of irilgating a loop of niacacus rhesus 
monkeys with Salmonella enterltldis and 
its products 059 

Salmonella, effect of feeding Salmonella 
enterltldis to rats on diets varvlng in 
vitamin A content 1100 

suipestlfer, cutaneous immunization 
against B aertrjcke in guinea pig 117 
Bacteriophage, antigenic properties of 1103 

nature of bacterial resistance to 744 

jiancreas and bacteriophagic action , 748 

pliagocjtic power of leukocjtcs as in- 
fluenced by 1107 

Baer R B Influence of blockade of re- 
ticulo endothelial sjsteni on formation 
of antibodies C18 

Balantidium coll enteritis 138 

Ball H A Prjmarj carcinoma of liver 
with fatal hemorrhage tlirougli common 
duct 014 

Tovic hemorrhagic hepatitis 612 

Barbital poisoning 604 

Bartonella, transmission of B muris Ratti 
to white mice 747 

Basedow’s Disease See Goitei Exophtlial- 
mic 

Bedbugs and ticks in transmission of an- 
thrax; 594 

Bclirend JI Fibromvoma of uterus weigh- 
ing 133 lbs 1289 

Inteimuscular lipomas 016 

Benzene poisoning, chronic 127 

Berg, B N Blliarj and liepitic factors in 
peptic ulcer 1123 

Beriberi as an edema disease 581 

Bile acids, bile pigment and cliolcsterol of 
A, B and C fractions of bile 1113 

duct, vasodepressor substances in liver 
after obstruction of common duct 578 

ducts, changes in intra-hepatlc bile ducts 
following cholecystectomj 764 

Biliary Tract, cancer of, in dlstomiasis of 
cats 602 

effect of cholecjstectomj on biliarv sjs- 
tem 1295 

Bilirubin in obstructive jaundice indirect 

reaction for 739 

Birth Injuries See under Infants 
Bischoff, F Plasma pa in cancer 1293 

Bladder, adenomyosis of urinarj bladder , 
demonstration of continuity between a 
glandular duct and a blood vessel 134 

cancer, surgical procedures in treatment 
of malignant disease of bladder 1282 

inflammation, pyelitis, ureteritis and cjs- 
titls cystica 921 

tumors, clinical application of structure 
of 1280 

Blastomjcosis, blastomjcotic meningo-en- 
cephalitis 919 

Blood acid intoxication particularly lactic 
acid in pulmonarj tuberculosis 913 

biometiv of calcium inorganic phos- 
phonis cholesteiol and lecithin In blood 
of rabbits, effects of malignant tumor 586 
Cells See also Rn throcytes , Leukocytes 
chemical basis and clinical significance 
of protein differentiation in serum 1261 

chemistry, electroljte content of seium in 
heart and v ascular diseases 387 

clieimstrj postmortem in kidnev disease 763 
cliemistrv skin reactions, and physical 
status of normal" men and of clinical 
patients *131 

cholesterol studies in cancer 1273 

circulation , final response of small cu- 
taneous vessels 721 

coagulation effect of mechanical con- 
striction of hepatic veins with reference 
to 720 


PAGE Blood — Continued 


PAGE 


coagulation , effect of mechdiiical obstruc- 
tion of hepatic veins on anti-coagulant 
action of B'itte’s peptone 1295 

coagulation time, instrument for deteimin- 

iiig 616 

count. Schilling blood differential count 
in tuberculosis 944 

counts, consecutive, on normal labbits 
over long periods of time 1298 

flow, veiocitj of blood flow in health and 
disease 717 

formation, effect of avitaminosis on 
hematopoietic function 100 

formation , endogenous uric acid and 
hematopoiesis 586 

grouping 763 

grouping, standardization of test serums 97 
groups and Schick reaction, critique of 
HIrszfeld hypothesis concerning genetic 
relationships between 600 

gioups, isoagglutinin reactions of human 
blood other than those defining the 
blood groups 597 

groups, medicolegal significance of 758 

groups of horses 599 

hydrogen ion concentration in, in tuber- 
culous rabbits 594 

influence of certain iron oxides on 717 

isoagglutinin reactions of human blood 
other than those defining the blood 
groups 597 

lactic acid variations in, during rest and 
work in Basedow’s disease 102 

oxygen content of, in varicose veins 1078 

pressure, alkaiosis in persistent hy pel ten- 
sion 1300 

pressure high age and sex incidence of 1241 

pressure, higii hemorrhages in fundus in 1231 
proteins effect of catliodc rays on 931 

sedimentation rate of red celis from 
different parts of vascular system 737 

sedimentation test in poliomyelitis 111 

sugar increased following ingestion of 
glycerol 00 

testing, handy double-purpose hematocrit *'60 
transfusion, fatal reaction from 509 

transfusion sensit'zation from repeited 
transfusion of parenteral blood of siiiic 
group 734 

transfusion, syphilis from 601 

trypanocidal property of serum in per- 
nicious anemia 1246 

vessel and a glandular duct, demonstra- 
tion of continuity between 131 

vessels, changes in skin reaction to his- 
tamine occurring in common peripheral 
vascular diseases 1290 

vessels of frog, effect of local injury and 
of histamine on 100 

Bloom, W Structure of lung and its impli- 
cations in inflammation of the organ 1131 

Bolirod, M G Experimental production of 

insulin nephrosis 1100 

Polypoid pericarditis 773 

Pulmonary siderosis 113o 

Boikan W S Meconium peritonitis from 
spontaneous perforation of ileum in 
utero *1164 

Bollman, J L Hydrogen ion concentration 

of intestine 1293 

Bone diseases, plisma phosphatase in 738 

growth, osteogensis imperfecta congenita, 
study of Its liistopathogensis ’i-OSI 

marrow cytology method for study of 767 

marrow of human femur 1094 

sarcoma, experimental 1108 

vessel canals in normal and pathologic 
bone 103 

Book Reviews 

Adrenals Tlieir Physiology, Pathology 
and Diseases, M A Goldzieher 622 

Bacteriology, Especially Determinative 
Bacteriology , K B Lehmann and R 0 
Neumann, translated by R S Breed 1137 



INDEX 1 0 I GLUME 9 


Bonk Ilo\ Conlimitd rA( l 

BiolORie tier Person, i Bru[,stU ^nU P 
H Lo«v f)2n 

Blood GioupniK in Belntion to Clinictl 
and Lepil '\Jcdicinc L H Sinder 623 

Blood Picture and Its CIinlt.nl Sipnlfl- 
cmcc (Including Tropical Diseases) 

A Guide-Book on the Microscope of the 
Blood V Schilling Translstcd ind 
edited be It B H Gnduohl i 621 

Gliemic-il Aspects of Immunite , II G 
Wells nt'. 

Clinicil Aspects of A'^enous Pressure, T 
A E Eestcr HID 

Deeclopment and Gronth of the 3>\tcrn il 
Dimensions of the Human Bode In the 
Fetal Period, R E Scanimon and D A 
Calkin 622 

Diseases Transmitted from Animals to 
Man, T G Hull 066 

Ederai and Its Treatment, II Elujn 1110 

Epidemic Encephalitis Etiolope, Epidem- 
iology Treatment Report of a Surece 
he the Matheson Commission 777 

I'cmale Sey Hormone , R T I rank 111 

Fragc nacli dom Ui sprung der I rido 
metrioidcn Hetcrotpicn helm gcsthlccts- 
reifen Weibe K Heim 77 1 

Greek Medicine, Being Eytracts lllustra- 
tiee of Jledical Writers from Hlppocri- 
tes to Galen, translated and annoted 
he A T Brock 111 

Hookworm Disease, Its Distrilnitioii Biol- 
oge Epitlemiologe P ithologe Diagno- 
sis Trtitment and Control \ C 
Chandler 77"> 

Immuuologe ot Parasitic Infettions W 
H Taliaferro 776 

K 11 ill sell e Eihniatoriumsttdinlk T 
Brugsch ind A StliUttnhelm Aoliime 1 Il"> 
Eahorstore Muuul of Bactcriologlc il 
Methods , K B Ltlim inn iiitl U 0 
Neuniaiin tnnslited he R S Breed 11 >7 
Life of Hermann AI Biggs AI D D S< 

LL D , C — E A M insloee 1 1 . 

Afanual of Evtcrnal Par isites H P 
Eeeing 1 >07 

Aledical Eeaders from Hippocrites to 
Osier, & AA Limhcrt and G AI Good 
eein 777 

Medical Aluseuin Aloderii DceoloiniKiit 
Org inizatioii and TecliiiK il Alethods 
Bised on a leeee Sesteni of A isu il 
reichiiig, S H Daukes 020 

Alolccular Phesics in Relitlon to Blologe 
Report of Subcommittee on Alolccular 
Pile SICS of N itional Rcseirch Council 061 
Pathologj of the Eee IS 1 iicdenee ild 111'' 
Penlcilln , C Thom assisted be AI B 
Church 0 E Alaj ind Jl A Raines 1 !07 
Piiiiciples and Practice of Electrocardlo 
giaphe, C I AAhggers 778 

Principles of Bacteriologe ind Imniiniite 
AA’ AA’ C Toplej and G S AAiIson 1106 

Right Honourable Sir Thom is Chtlord 
Allbutt, KGB JI A AI D I R C P 
IRS, Hon JI D D Sc D C E EE D 
Sir Humphre Daej Rolleston OOA 

Selected Readings in Pathologe fiom Hip- 
pocrates to A’irchoee , E R Eong 023 

Tularaemia History Pathologe Diagiio 
sis and Treatment, AA' JI Simpson 621 

Books Recened 116 624 1108 

Botulism from canned onions 1101 

outbreak due to home-canned string beans llo 
Brain, abnormality of cerebrum and Icpto 
meninges simulating an iiitricraniil 
tumor 010 

angaoma (racemose) of brain with varix 
formation and rupture 1001 

blood supply, relationship of cere ical se m- 
pathetic nerves to 1077 

cholesteatoma of third eentrlcle causing 
diencephalic autonomic epilepsj 918 

gliomas of pons pathologic stude and 
classification of 25 cases *779 


Biain — Coiitiniicd rarr 

hemorrhagt it birth late death from 725 

liLiiiorrh igc from etnoiis and (ijilliire 
slisls 1081 

lesions ol midbriin and diabetes insipi- 
dus 1241 

light is a f ictor in Impregnation of 
brilii sections eeitli ammonlai il sileer 
salts 008 

oliogodcndiogllom IS of 1109 

origin of lie pophj seal subthalamli sen 
<lromc 7 >6 

pressure in See under Cranium 
sarcoimtosls liitr icranial, of leptomcn- 
liigcii origin 921 

tcratom i iiid fcritold tumors of *1207 

tniumir, structural changes folloeelng 920 

lumoi origin of ollgodcndroglla in ctre- 
bral tumors 919 

tumor, spontaneous Inlracnnial hemor- 
rhage from a nscular tumor 1081 

Branch A Allergic, nnnphe lactii and 
immune reactions following inoculation 
of guinea jilgs with heat killed tubercle 
bacilli 1 105 

Hi inchlal apparatus 922 

Hr Hides, AA' AA Effect of cxpcrimcntn! 
hJpc^th^ro!dlsm and Ininltion on 
heart, llecr and kldnejs *415, 617 

Alalignaiit ulierallec endocarditis of piil- 
iiiomre ealec 619 

Breast adenofibros in oiiu of 918 *1007 

uieiioma pseudo ideiiom i ind m istoin i 
of 925 

hepertrophe (gentinmnstla) 730 

lemphograniilom iiosis of m imm ire gland 727 
tumors iicpign of fcimlt bn ist 1082 

Ilieslicl! P T Siiuimous ctll i arclnoma 
of truhea 772 

Brlglil s Disease See Iscphrltls 
BilMsli liospll il iiatliologists status of 711 

Broiiihl distortion of, in left amhular 

eulirgciiKiit 915 

cntdilTcrcntiatInii of prim ii e t initr of 
lung and hronilil 1271 

perforation, fatal licmorrlingo from trai 
tion dlecrtli Ilium of esopliigus and 
perforated broiu tins 929 

eigil innervation to bromhl and asthm i 99 
Brown orthopedic rcseircli fellowships 9; 

Biowne I C Bile acids Iille jilpiiciit 
and cliolcstcrol of A B ind C fi ii - 
tioiis of bile Ill> 

Brucclli Abortus See under Butcrli 
Bucher, C 7 Culture ecrsiis guliica-iiig 
Iiiociilatioii for idcntific ition of tiibcn le 
batllli 916 

Bill kice h C Pontile gllomis pitliologii 

stude and classification of 25 c ises *779 

Prlmare (arcliiomi of lungs 1 Intri- 
iranlal mctasUscs *48 > 

Buerger s Disease Sec 1 hromlio Angiitis 
Obliterans 

Buglier T C Quinhj drone i ollodloii clci 
trode of special ipplli itiillte in experi- 
mental patliologj 1 >01 

Burktiardt P A Tr At irked dll it ition 

of left uiricle of heirt 709 

Burn cancer following 121 

Cadavers, identification from portions of 
bodies 120 

Influence of cadaeeric iiilcrof luna on 
decomposition of human bode 1110 

Itw of the dead liuman bod3 *1220 

neee laws in France relating to 004 

t lillet 0 R Effect of mechinlcil obstuic 
tioii of hepatic eelns on anti-coigul int 
action of AA’ittc s peptone 1-0 ’ 

Calcium diffuslbilite of calcium in illcrgic 

disorders , 010 

significance of finele granular calcium in 
arterial media 4090 

transportation of calcium from mother to _ 
child and calcifications in placenta 740 

Calearium See under Cranium 



INDEX 10 VOLUME 9 


PAGE 

Cancer See also Angioma, ribiomjoma. 
Sarcoma, Tumor, etc 
agglutination phenomena in 
and trauma 

blood cholesterol studies in 
bronchogeni csquamoiis cell carcinoma 582 
carcinoid tumors of append!-?: 917 

carcinoma gelatlnosum of prostate 1275 

cecal, in girl of 14 901 

entditferentiation of primarj cancer of 
bronchi and lungs 12i4 

etiology of cancer and spontaneous tumors 
of mice 121 

experimental, local resistance of skin to 
development of malignancj 75G 

folloavlng burn 121 

hemorrhages of large arteries in cancer of 
esophagus and stomach and fusosplro- 
chaetal infection 586 

histologic diagnosis of cervical cancer 1110 
histologic simihantj betneen epithelial 
regeneration and formation of 121 

intercellular bridges and genesis of 120 

Ijmphatic permeation illustrated iii case 
of cancer probably primary m thj mils 1135 
nitogenetic radiation of 902 

occurrence of mitoses in normal and 
malignant tissues in litro 753 

of bile passages in distomiasis of cats 902 
of bladder, surgical procedures in 1282 

of cervl-x uteri and relation between his- 
tological structure and results of radia- 
tion 1274 

of fallopian tube 610, 923 

of Iner, primary with fatal hemorrhage 
through common bile duct 614 

of lung following trauma, primarj 617, *869 
of, lung of tiger due to Paragoniinus 
westermanli 756 

of lungs, priraan , intracranial metas- 
tases *483 

of penis and its frequency in East Asia 943 
of trachea squamous cell 772 

peculiar properties of cancerous pleural 
exudate 1259 

plasma pn in 1295 

primary carcinoma of ureter, leport of 
case and renew of literature *17 

primary squamous cell of lagina compli- 
cating late pregnancy in patient 16 
j ears old *634 

reaction in neighborhood of malignant 
growths 930 

relation between noimal and malignant 
tissues 757 

researeli, further proiision for 1076 

research. University of C ilifornia has 
endowment for 710 

seiologic specificity of carcinoma cells 942 
significance of alkaline reaction in growth 
of carcinoma 942 

spontaneous healing of 943 

statiscial study of occurrence in 11 195 
post mortenis 1273 

tar action of a general factor in deiel- 
opraent of 120 

t ir modifying influence of dichloroetliy 1 
sulphide on induction of tumors in 
mice by tar 942 

far of briquet workers 120 

tir in vitally impregnated mice 121 

tar influence of dilution on carcinogenic 
effect of tar 942 

tar of skin, developmental stages of epi- 
thelial changes preceding 122 

tar with long latent period 120 

true mixed carcinomatous and sarcoma- 
tous tumors , report of mixed carcino- 
ma-chondrosarcoma of thyroid in dog 1274 
yesicoyaginal and rectoiaginal fistula 
follow Ing use of r idiiim for y aginal 
cancer death from uremia 943 

Cannon P R Influence of blockade of 
reticiilo-endothehal system on formation 
of antibodies 618 


Cannon, P R — Continued page 

Nature of Immunity of skin of guinea 
pig to staphylococcus infection 1294 

Primary carcinoma of lung following 
trauma *869 

Cantarow, A Diffusibility of calcium in 

allergic disorders 946 

Capillaries, alterations in permeability of, 

in tuberculosis *368 

Carbohydrate, chemo-iminunological study 

on conjugated carbohydrate-proteins 937 
nietabolisni, increased and parathyroid 
hormone, effect of, on tumor growth 118 

metabolism of tumors 118 

metabolism, rhythmic function of liver 
ind Its significance foi carbohydrate 
metabolism in diabetes and insulin 
treatment 101 

role of, in biological oxidations and 
reductions, experiments yvith pneumo- 
coccus 589 

Caibon monoxide, comparison of patho- 
logic effects of prolonged exposure to 
carbon monoxide yyith those pioduced 
by yery loiy oxygen pressure 913 

monoxide, determination of coefficient of 
poisoning yyith carbon monoxide fiom 
decomposed blood 603 

monoxide gas as a blood and tissue-pig- 
ment flxatiye 1279 

monoxide poisoning in a colliery 606 

tetrachloride poisoning yyith macroscopic 
fat in pulmonary artery 1276 

Cardiovascular Disease See also under 
Blood vessels, Heart 

electrolyte content of serum in 587 

Caries, dental, dietary control of 911 

Carriers intermittent fecal elimination of 
bacteria in chronic biliary carriers 960 

Carrion’s Disease See Oroya Fever 
Cartilage, histologic changes in hyaline car- 
tilage traumatic arthritis 921 

regressive changes in normal costal car- 
tilage 925 

Casev, A E Consecutive blood counts on 
normal rabbits ovei long periods of 
time 1298 

Cathode ravs, effects of high v oltage cathode 
ravs on germinal epithelium of rat *967 
effect on proteins of serum 931 

Cecum carcinoma in girl of 14 603 

Cell division , araitosis physiologic regener- 
ation and reyuven ition 731 

division, sulphydrvl as a stimulant to in 
mammals 1303 

intranucleir inclusions found in livers of 
dogs without history of infection with 
intranuclear inclusions characteristic of 
action of filtrable viruses *1184 

new fixative for mitochondria 760 

occurrence of mitoses in normal and 
malignant tissues in vitro 755 

Permeability See Osmosis 
proliferation response to sulfhydryl in 
mammals 721 

Cerebrospinal Fluid and ocular fluids in 
experimental jaundice in dogs *1038 

changes in composition and drainage after 
intravenous administration of various 
solutions 913 

chemistry and cytology of after injection 
of procaine hydiochloride for spinal 
anesthesia 139 

passage of antibodies into intra -ocular 
fluids and spinal fluid and effect of 
theophylline on it 733 

Chancroid observations on bacillus of 

Ducrey 1115 

Chicago Pathological Society in commemo- 
ration of 50th anniversary , paper by 
Ludvig Hektoen on Determination of 
infectious nature of acute endocarditis *540 
Chickenpox diagnostic value of vaccinia 

variola flocculation test 732 

Chlorides of gistric contents in hvpochlor- 

livdria and hyperchlorhv dria 1113 



INDEX TO FOLD ME 9 


Chloroform experiments, to dctoxlfj 107*1 

Choked Disk 727 

from mjeloEenous leukemia, anatomic 
ohsenations in 1084 

Cholecj stectoraj See under Gallbladder 
Cholera dissociation of hop bacillus '190 

Cholesteatoma of third aentricle 918 

Cholesterol esters, behaiior of, in serum 
Pith llrer disease 101 

feeding effect on Iher and suprarenal 
glands 728 

feeding of onmhora 782 

pericarditis 1096 

so-called experimental cholcsterin stca 
tobis 12’)7 

Chondrodi strophia See Achondroplasia 
Chordoblastoma intracranial 754 

Chordomi sacrococca geal 1119 

Chorio-epithelioma genesis of 948 

malignant of uterus 1275 

Cimex See Bed bugs 

Clncophen toxic cirrhosis of Ihcr due to 719 
Cisterna cerebellomcdullarls death follon- 
ing puncture of 125 

Clawson B J Experimental streptocoeclc 
inflammation In normal, immune and 
In persensitli e animals *1141 

Clostridium See under Bacteria 
Cold hemoglobinuria and urticaria from 
cold 117 

sistemlc histamine like reactions In 
allergi due to 99 

Colitis, chronic ulceratiie, lacclne therapi 1124 
Collagen degeneration of, uith chronic der- 
matosis 105 

Collens, 11 S Effect of Intraienous Injet- 
tion of dextrose on Kupffer cells of 
Iher *1197 

Colon, diverticula of 141 

Commonncalth iund of >c\\ lork grant 
foi studs of trachoma and undulant 
fes er 577 

Complement action of ammonia on 758 

content in serum of guinea pigs fed acid 
and alkaline foodstuffs COO 

Connor, C h Effect of suprarenal cor- 
tical substance on oiarles of cliltkcns 
and on chicken tumors 1296 

Copper and manganese storage In human 
bodi and influence on hemoglobin 
building 586 

deflcienci cause of anemia produced on 
diets of uhole milk and Iron 100 

pluslologvc aspects of copper in organ- 
ism 1260 

plnsiologlc role of 118 

poisoning chronic 921 

Cornel, bacterial content of 1102 

spirochete content of after subscrotal 
sjTihills inoculation 987 

tuberculosis effect of ultraviolet light on 1100 
Corpus Euteum and amenorrhea 724 

artificial production bi injection of pla- 
cental substance 1080 

extract production of artificial declduoma 
with 1245 

phvsiologv of 718 

Costal caitllage regresslie changes in 925 

Cotter, L H Aneurjsm of aorta ruptur- 
ing into superior lena cava 951 

Cottonseed and kapok sensitization 115 

Coudri E \ Comparison of certain 
intranuclear inclusions found in lliers 
of dogs ulthout hlstora of infection 
with intranuclear inclusions character- 
istic of action of flltrable viruses *1184 

Cranium histologj of cephalhematoma 1098 
intracranial chordoblastoma 754 

intracranial pressure in man during sleep 
and under certain other conditions 1244 
mjeloblastic sarcoma of 103 

ventral symmetrical hjpeiostoses of inner 
table of calvarium *584 

Cranston, E Effect of meeliaiiical obstruc- 
tion of hepatic veins on anti-coagulant 
action of 5Vitte s peptone 1295 


Cl aw ford, B L Rapid method for prepa- 
ration of paraflln section 915 

Ciumrlne, B 51 Hemorrhage into supra- 
renal gland in infant 612 

Ruptured paplllan muscle of heart 611 

Cuff J R Allergic anaplijlactlc and im- 
mune reactions following Inoculation of 
guinea pigs with heat killed tubercle 
bacilli 1805 

Culture Jiedia See under Bacteria 
Cunningham, J S Human infection with 
actinomjees necrophonis bactcrlologlc 
and pathologic report of 2 cases termi- 
nating fatallv *843 

Cjanidcs, accidental poisoning vvllli lijdro- 
cjanlc acid gas 006, 007 

Cjstadenoma Ivmphomatosum, paplllarj 

(teratoid in parotid region) 1251 

Cjstlcereus rarclno osteochondro-sarcoraa of 
lat liver with multiple cjsticerciis sar- 
comata 119 

Cvstltls See Bladder inflammation 
Cjsts giant, of anterior abdominal wall, 

urachus evst or entcrocj stoma? *478 

Ivmnhanglectatic of left labium minus 105 
mediastinal, congenital of gastrogenlc and 
bronchogenic origin 917 

tar and chocolate evsts of ovarj 1259 

Dack, G M 1 ffcct on motility of Irrigating 
a loop of Ileum of macacus rhesus 
monkevs with Salmonella cntcrltldls and 
its products 959 

D lunoj R Prlmarj carcinoma of ureter 

report of case and review of literature *17 
Davldsohn I Meningococcus meningitis 
associated with gram-negative bnclllusfl290 
Davison C Ljmphosarcoma with involve- 
ment of central nervous sjstcm 769 

Decidua formation on peritoneal surface of 
gravid uterus 915 

Deciduoma production of artlflclal dccldu- 
oma with extracts of corpus lutcum 1215 
Delanei P V Thvrotoxlcosls persisting 
after thjroldectomv 957 

Dextrose effect of intravenous injection of 
dextrose on Kupffer cells of liver *1197 
glvcolvsls of tumoi tissue In living animal 118 
Diabetes eje In 1245 

In twins 720 

insipidus and lesions of mldbraln 1244 

Insipidus, canine, experimental 1800 

Insipidus experimental 912 

Insipidus — the diuretic substance 718 

juvenile relation of hereditj and age to 
occurrence of 102 

rhvthmlc function of liver and its slg- 
niflcance for carbohvdratc metabolism 
in diabetes and insulin treatment 101 

traumatic 124 

Diaphragm congenital diaphragmatic defect 

with upward djstocla of kldnej 732 

Ijmphatlc absoiptlon of particulate matter 
through normal and paraljzed dia- 
phragm 1248 

Pick Test 8ee Scarlet Fever 
Digestive tract and liver after hemorrhage 580 
DImethjIsulphate poisoning 759 

Diphtheria bacilli hjdrollzed serum agar 
for isolation of corvnebacterlum dlph- 
Ihcrlae 1111 

bacilli hvpersensltlveness to 116 749, 750 1268 
bncllll. Influence of gaseous environment 
on growth and toxin production of C 
diphtheriae 112 

critique of HIrszfeld hvpothesls concern- 
ing the genetic relationship between 
blood gioup and Schick reaction 600 

immunization with toxin-antitoxin floc- 
cules according to H Schmidt 117 

5teinlcke reaction in convalescents from 117 
seasonal variations of diphtheria anti- 
toxin content of blood of adults and 
adolescents 749 
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Diphtheria — Continued page 

spontaneously healed 9-11 

toxm-anUtoxln mixtures, properties of HOT 

Diphylloliothrium declpiens and diphjllo- 

bothrlum ennacei, life histones of 1098 

Disease constitutional variation and sus- 
ceptibility to 

Distoma westermanu as cause of carcinoma 
of lung of tiger 

Distomiasis of cats, cancer of bile passages 
in 

Diverticula of colon 

Doctorates in human and animal bacteriol- 
ogy and pathology conferred by Ameri- 
can universities, 1928-1929 
Doi ranee, G M Instrument for deter- 
mining coagulation time of blood 
Ductus Arteriosus, bilateral 

patent, with pulmonic stenosis and sub- 
acute bacterial endarteritis of pul- 
monary artery 

Duodenum, acute peptic duodenitis 
stenosis and atresia, congenital 
Dura Mater, proliferation of arachnoid cell 
in and around dura 919 

so-called dural endotheliomas 922 

Dyes, behavior of certain vital djes intro- 
duced into circulation 1299 

inhibitive and destructne actions of ani- 
line dj’es 74G 

Djsentery, nature of toxicity of mannite- 

fermenting dysentery baciili 1266 

(Shiga) toxin seasonal variation in sus- 
ceptibility of mice to 113 


719 

756 

602 

141 


712 

616 

1088 


1127 

731 

725 


Ear, bacteria isolated from infections of 
nasal caiitles and middle ear of rats 
deprived of vitamin A 743 

Ecchymoses, subepicardial, in acute as- 
phyxia 1277 

Echinococcosis of pelvic bones 1250 

Ecker E B Effect of certain toxic sub- 
stances in bacterial cultures on intes- 
tinal movement, effect of phjsiologically 
active substances of gas bacillus on 
movement of intestine in intact animal *694 
Eclampsia, acid-base equilibrium of blood 

in 1260 

hepatic lesion in 915 

Ehnch, W New method for differential 
staining of plasma cells and of other 
basophilic cells *625 

Electric shock 104 

Electrocution, internal lesions in 607 

Electrode quinhydrone-collodion electrode 
of special applicability in experimental 
pathology 1301 

Electroljte content of serum in heart and 
vascular diseases 587 

Electrophysiology, nature of effect of high 

frequency electric field on parameclum 1260 
Ella Sachs Plotv Foundation grants of 577 

Ellis, M Critique of bacterial skin tests 
with reference to streptococci 1135 

Ellis M M Experimental fat necrosis and 
isolation of causative factor 771 

Embolism, crossed in persistent foramen 

ovale 931 

in post war years 1253 

pulmonary, following Hibbs fusion opera- 
tion 610 

Encephalitis, epidemic, ocular disturbances 

in 921 

periaxialis diffusa 582 952 

postvaccinal 754 937 ^ i270 

Lndameba See Entameba 
Endarteritis, subacute bacterial, of pul- 
nionarj artery with patent ductus aite- 
rlosus and pulmonic stenosis 1127 

Endocarditis, acute determination of infec- 
tious nature of ' *546 

bacterial, mycotic aneurysm of superior 
mesenteric artery complicating bacterial 
endocarditis *g 4 g 

gonococcal and pneumococcal v egetative 
of pulmonarj valve ’ II 9 


932 

583 

918 


595 


Endocarditis — Continued page 

malignant ulcerative, of pulmonary valve 619 
meningococcus 587 

parietal endocardial sclerosis 1085 

vegetative due to brucella melitensls 933 
Endocardium, leiomjoma of, with occlusion 
of pulmonaiv arterv 734 

Endocrine Glands , aplasia of thyroid in 
relation to endocrine function during 
fetal life 1093 

sclerosis of multiple endocrine glands 1096 
Endometrioma in uterine cornu 601 

Endometrium, explantation of 1259 

Endomjees capsiilatus meningitis due to 587 
Endothelioma, dural, so-called 922 

fibrosarcoma of pleura in relation to 138 

of nasopharjnx 1252 

Entameba histolytica, study of stools cul- 
tured for 1277 

histolytica, technic ^and results of a com- 
plement-fixation 'test for diagnosis of 
infections with 1111 

Enteritis See under Intestine 
Enterococci See Bacteria, Enterococci 
Enterocj stoma 01 urachus cyst of anterior 

abdominal wall? *473 

Enzyme action, role of, in formation of 
dental calculi 
Ependymomas 

Epllepsv, diencephalic autonomic (choleste- 
toma of thud ventricle) 

Epinephrine effect of repeated infections of, 
on hemoljsin formation in suprarenal- 
ectomized rats 
Epithelioma, superficial epitheliomatosis 1108 

Epithelium acquired epithelial heterotopia 

of gastro-intestmal tract 729 

alveolar, of lung 1086 

effects of high voltage cathode rays on 
germinal epithelium of rat *967 

Eigosterol, arterial changes m poisoning 
with irradiated ergosterol (viosterol) 1097 
effect of, on aorta of rabbit 101 

irradiated experiments on 914 

11 radiated pathologic effects of 913 

Erjtlirocytes, elliptical, in 3 generations of 
white famllj 582 

negative effect of livei extract on rate of 
division of red blood cell in chick 
blastoderms *1203 

soluble sulphur compounds in 932 

Esophagus, fatil hemorrhage from traction 
diverticulum of esophagus and perfor- 
ated bronchus 929 

hemorrhages of large arteries in cancer of 
stomach and esophagus and fusospiro- 
chaetal infection 586 

Estnim, effect of nutrition on beginning of 

puberty and ovarian cjcle 1246 

Ethjl bromide, inhaled poisonous action of, 

on guinea pigs 603 

Evolution, evidence furnished by biochem- 
istrj and immunology on biologic evo- 
lution *1044 

Explosion in a starch factory 124 

Exudates K content of pus and exudates 
and its relation to inflammatory pain 739 

Eye, cerebrospinal and ocular fluids in 

experimental jaundice in dogs *1038 

disturbances in epidemic encephalitis 921 

in diabetes mellitus 1245 

intra-ocular infection of rabbits with BCG 600 

legresslon of expeiimental lipoidosis in 
rabbit eje 1256 

Ejerlj, K Chlorides of gastric contents 
in hj pochlorhj dria and hjperchlor- 
liydria III 3 


Fallopian Tube, adenomj olipoma of 107 

cancer primary 923 

caicinoma of 610 

fibromj oma of 586 

lipoma of 585 

Fat, disturbances of fat resorption in cir- 
rhosis of liver and other diseases 739 

granuloma spontaneous 930 
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necrosis experimental, and isolation of 
causatiie factor 771 

Feces liumin, classlflcatlon of strepto- 
cocci of 111 

stud} of cultured for endameba liistol} tlci 
for diagnostie and other purposes 1277 

Femur, marrow of human femur 1091 

Fenger Christian vorK of, on infectious 

nature of acute endocarditis *510 

Ferment actnitj of muscle tissue from 

mummt 5^7 

Ferris H M Traumatic ruptuie of heart , 

lepoit of cise ’CTi 

Fetus aplasia of tlnroid m relation to endo- 
crine function during fetal life lO'l ! 

meconium peritonitis fiom spontaneous 
perforation of ileum in utcro *1161 

Fibrinogen liier as source of 721 

Fibroblastoma, meningeal clastic tissue in 

so-called dural endothelioma 922 

Flbrorasoma of fallopian tube 5S(> 

of uterus ■neighing 1S3 lbs 12S't 

Fibrosarcoma (’) of pleura ‘•to 

of pleura in relation to endotlielloma I'^S 

Fibrosis senile lOSi 

Filtiation experiments factors liuolied in 7G0 
Fistula Fck variations in number of uliite 

blood cells in dogs folloning *101 

vesicovaginal and rcctonglnil follonlng 
use of radium for cancel of cagiiia with 
death from uremia 91'> 

Havobacteria See Bacteria il irobacterla 
Flea rat-flea siinej of Peliiing 109S 

Follicular fluid anapln lactic studies nlth 
mammalian follicular fluid *1 

Food poisoning experiment il , eftect on 
motltlfi of Irrlgitiug loop of ileum of 
macacus rhesus raonUccs with Salmon- 
ella enteritidls and its products O'lfl 

Foreign Bodj, prolonged intrathoraclc resi- 
dence of fragment of artlllcrj shell COfi 
Formaldehyde poisoning thalamic scniptom- 
complev from C07 

Formalin Influence of fotmalin fixation on 
lipoids of central nenoiis scstcni 127S 

Foster I Effects of solar irradiation 
of long visible and ultraviolet u ace- 
lengths on growth of chicks and decclop- 
ment of paratln voids nOa 

Foul-pox infectnltj of isolated inclusion 
bodies of 7 10 

Fox H Systematic analysis ind classifi- 
cation of skin tests 11 {4 

Fradkin W Z Clironlc ulceratlie colitis, 

yaccine therapy 1121 

Freund J Influence of age on aiitibodj 

formation 1134 

Fried B AI Primary carcinom i of lungs , 

4 Intracranial metastsses *483 

Frisbee F C Influence of cnyironmental 
factors on behavior of escliericliia coli 
and its specific bacterlopliage in urine lllfi 
Fungi as cause of aboitioii In cattle 595 

Gallbladder changes in Intra-hepatlc bile 

ducts folloyying cholecy stectomj 7G4 

cholesterosis of 1252 

effect of cholecystectomy on biliary 
system 1295 

function of 71S 

neiiroma-like formation in shrunken gall- 
bladder 737 

Gangrene arterial changes in spontaneous 

gangrene 1091 

Gas Bacillus See Bacteria aeiogenes cap- 
sulatus 

Gastric Fluid See under Stomach 
Gastro-Intestinal Tract acquired epithelial 

heterotopia of 729 

diseases influence of climate and diet on 1302 
lymphogranulomatosis and icterus due to 
lymphogranulomatosis 710 

Gates F L Absorption of ultraviolet light 

by bacteria 1302 


Genitals, effect of scrum of pregnant uomen 

on male sexual organs 1080 

Genito-Urlnary Tract, complicated malfor- 
mation of 1255 

nnidey elopraent of 925 

Gigantism Interstitial cells in 578 

G1 inders-like py emia in bre ist-fed neyy - 
bom child 7 17 

Glaser, T Cercbrosplml and ocular fluids 

in experimental yaiindhc In dogs *1038 

Glaser, It M Intracellul ir ‘symbionts’ 

and the rlckcttslae ’ *71, *557 

Glass piilyerlred, Is ingestion of Iiarmful’ 759 
fil iiicoma, yascular reactions in *282 

Glioblastoma multlformc, tissue culture 

studies of 755 

Glioni IS pontile , pathologic study and 

(Insslflcatlon of 25 cases *779 

Glomerulus normal, finer histology of 1249 

(tlycerol blood sugar Increase folloyying 

ingestion of 99 

Glycolysis See Dextrose 
Glycosiiila See Grille, sugar in 
Goiter blood chemistry and skin re ictlons 
in patients yyitli cxoplitlialmos and 
lien oils patients *207 

exoplitli ilnilc lactic acid y irlations of 
blood in, during rest and yyork 102 

in llussla, geographlc-iuitliologic con- 
trlbutlon 1079 

influence of infection on thyroid and sig- 
nificance in etiology of 1097 

prl/e for study of 9io 

reactions of simple goiter to iodine 1215 

liiberclc-iike sinicliires in human goiters 113! 

Goldman D Scrum nicnlngllls *1027 

Gold/lclicr M A Fffect of Intrayenous 
injection of dextrose on Kupffer cells 
of Uyer *1197 

Goodnlc It H Hem iiigio endothelioma of 
llyer *528 

Oxyurls yermlcularls in peritoneum *011 

Gordon A S Method for study of bone 
niarrou cytology 707 

(lordon II Siibncute bacterial endarteritis 
of pulmonary artery yyitli patent ductus 
irterlosus and pulmonic stenosis 1127 

Granulomn fat spontaneous 9 to 

of nose throat and mouth 9 to 

yencrcal histology of 929 

Gray I Chronic ulceratiyc colitis, yiic- 

clne therapy 1124 

Groyyth, influence of desieeated suprarenal 
cortex and nicdiilla on gienyth and ma- 
turity of young rats 718 

of chicks effect of solar irradiation of 
long ylslble and ultraylolct yyaye- 
lengths on 130u 

Gynecomastia See Breast liyperlrophy 

Hall 1 C Pathology of tetanus *099 

Haljiert B Efleets of cholecystectomy on 

bill iry system 1295 

Hammock It M Buerger s disease 611 

Carcinoma of fnllojiinn tube 910 

Pulmonary embolism follouing Hibbs 
fusion operation 010 

Hanson, H B Bifid apex of lieart of 
guinea-pig 9C1 

Harmon P H Symptomatic and patho- 
logic obsenafions on animals inoculated 
yyith ylrus of poliomyelitis 1131 

Haney P A Eftect of high frequency 

sound yyayes on cells and tissues 947 

Healey, C Effects of cholecystectomy on 

biliary system 1295 

Heart anomalies, congenitrl, rare forms 

of 103 

anomalies, detorslon defects in con- 
genital cardiac anomalies, report of 
3 cases and analysis of mechanism of 
then formation *54 

anomalies, maldeyelopments In adults 1091 
inonialy bifid apex of heart in guinea- 
pig 9C1 
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moniah, mseition of I)apInar^ muscles 
directly Into front mitral leaflet 
anomaly, unusual 
ascaris lumbricoides in 
catheterization of right side of heart 
dilatation of left auricle, marked 
disease accident or renal disease 
disease and accident 


PAGE 


107 
727 
106 
1112 
769 
128 

126, 128 


disease, congenital 1247 

disease, stomach function in cardio-renal 
disease 

disease, sudden death while motoring oT 
effect of inanition and experimental 
hyperthj roidism on liver, kidneys and 

*445, 617 

enlargement of left auricle and distortion 
of hronchi 91o 

histological findings in hearts exposed 
to radiations 1251 

muscle, aging of 6® 

ruptured papillarj muscle of Oil 

traumatic rupture of, report of case *635 
Heiherg, Hjalmar work of, on infectious 

nature of acute endocarditis *540 

Hektoen L Determination of infectious 
nature of acute endocarditis In com- 
memoration of 50tli anniversay of 
Chicago Pathological Society *540 

Hellebore, white, poisoning with 604 

Helwig, P C klvcotic aneurism of 
superior mesenteric artery complicating 
bacterial endocarditis *648 

Hemanglo-endothelioma of liver *528 

Hematocrit double-purpose *69 

Hematoma, histology of cephalhematoma 1098 
Hematopoiesis See Blood formation 
Hemoglobin See also Blood, Erjthrocites 
photo-electrometei with one stage of 
amplification as applied to determi- 
nation of 1278 

storage of manganese and coppei in 
human body and influence on 386 

Hemoglobinuria and urticaria from cold 117 

Hemolysin formation in suprarenalectomlzed 
rats, effect of repeated injections of 
epinephrine on 595 

isoheraolyslns 116 

lecithin and streptococcal hemoljsin 591 

Hemolysis effect of hemolytic toxins on 
nervous tissue *828 

Hemorrhage, accidental and 'placental in- 
farction etiology of 106 

liver and digestive tract after 580 

of large aiteries in carcinoma of eso- 
phagus and stomach and fusospiro- 
chaetal infection 586 

Heparin plasma, activated extract for 

coagulating 1304 

Hepatitis See under Liver 
Herpes, agent of 1100 

development in tissue cultures of intra- 
cellular dlanges diancterisitic of 
vaccinal and herpetic infections 1265 

Hersliej E Postmortem blood chemistiv 

in renal disease 703 

Higgins G M Effects of solar irradiation 
of long visible and ultraviolet wave- 
lengths on growth of chicks and 
development of parathyroids 1303 

Experimentallj induced localized in- 
flammatory reactions in livei *659 

Hill E Plasma p-a In cancer 1295 

Hillsman J A Chronic passive congestion 
of liver, experimental study *1154 

Histamine, changes in skin reaction to 
histamine occurring in common periph- 
eral vascular diseases 1290 

effect of local injury and, on blood 
vessels of frog 100 

histamine-like leactions in alleigj due 
to cold qg 

susceptibilltj and anaphylactic reactions 601 
Hitchcock C H New method for differ- 
ential staining of plasma cells and of 
other basophilic cells *625 


PACE 

Hodgkin’s Disease See Lymphogranuloma 
Hoimones, effect of, on sugar distribution 

and cell permeability of animals 739 

of female reproductive cycle 580 

Homer, William Edmonds and first text of 

pathology' published in America *898 

Hosoi, K Teratoma and teratoid tumors of 

brain *1207 

Huffman kl Variations in number of 

white blood cells associated with 
experimental obstructive jaundice *683 

Huggins, C B Intiarenal arterial tuber- 
culin injections in normal and tuber- 
culous monkeys, goats and swine 1301 


Hull C Doctorates in bacteriology and 
pathology conferred by American uni- 
versities, 1928-1929 712 

Hunt, V C Surgical proceduies in 

malignant disease of bladder 1282 

Hunter, L Nephrosis in multiple myeloma 133 
Hydrarthrosis intermittent undulant fever 

presenting clinical syndrome of 1262 

Hydiocyanic Acid Gas See under Cyanides 
Hydrophobia, influence of antirabies in- 
oculation on development of Negri- 
bodies 758 

studies on antirabies immunization 598 

Hvperinsulinism See under Insulin 
Hypertension See Blood pressure 
Hyperthyroidism See undei Thyroid 
Hypophysis See Pituitary Body 


lason A H Spinal fluid after injection 
of procaine hydrochloride 139 

Icterus See Jaundice 

Identification from poitions of bodies 126 
Ileum See under Intestines 
Ileus See Intestine, obstruction 
Immune Bodies See Amboceptors 
Immunity See also Anaphylaxis and 
Allergy 


and Inflammation 1267 

and reticulo-endothelial system 940 

immunization of man with human blood 941 
lespiratory in rabbits 749 

Inanition See Nutrition disturbance 
Industrial diseases 121 

poisoning, thalamic svmpton-complex 
fiom formaldehyde poisoning 607 

Infant biith injuries, late death from 

cerebial hemorrhage at birth 725 

new-born glanders-like pyemia in breast- 
fed new-born infant 747 

premature 725 

Infanticides and abortions in Warsaw since 

World M ar 128 

before infants have bieathed 128 

by mother dining birth 758 

in European Bussia 123 

Infection, focal, experimental production 

of 947 

Inflammation and immunity 1267 

histogenesis of inflammatory reaction 1088 
influence of local metabolic processes on 
reactive and regenerative phenomena of 
inflammation 924 

K content of pus and exudates and its 
relation to inflammatory pain 789 

studies on 584 

transformation of emigrated lymphocytes 
into poly blasts in inflammatory re- 
action 1089 

Influenza bacillus antibacterial action of 
a pencillium yvith special reference to 
their use in isolation of 592 

case of fulminant infection vyith Pfeiffer 
bacillus 1114 

Insecticides accidental poisoning with 
hydrocyanic acid gas 606 607 

Instrument for determining coagulation time 
of blood 616 

Insulin, alteration in response to insulin 
during experimental leukocytosis 1297 

hyptrinsulinism, report of 2 cases 719 
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nephrosis, experimental 1300 

Intestine diverticulum , intiameseuterlc 
JlecKel’s diiertlculum simulating re- 
duplication of ileum 734 

effect of certain toxic substances lii 
bacterial cultures on intestinal move- 
ment, effect of phisiologicalli active 
substances of gas bacillus on moiement 
of intestine of intact animal *G91 

effect of distention on different portions 
of 379 

effect on motilib of irrigating a loop 
of ileum of macacus rhesus monKeis 
Mitli Salmonella enteritldls and Its 
products 939 

enteritis due to balantidium coli 13S 

hydrogen Ion concentration of 1293 

infiltrations in small intestine nlth 
plasma cells 1200 

inteimittent fecal elimination of bacteria 
m chronic biliarv caiiiers 9G0 

obstruction 1Q77 

obstruction, experimental and per- 
fiingens antitoxin 379 

obstruction in dog dlOercnce betneen 
high and Ion 911 

obstruction, relation of adtenals to 
toxemia of 1077 

obstruction, meconium ileus witii con- 
genital stenosis of mam pancreatic 
duct 102 

perforation of spontaneous in utcro 
causing ineconiuiii peritonitis *1101 

pneumatosis oil 

resorptive propertj of intestinal nail for 
H and OH ions 1246 

Iodine, reactions of simple goiter to 1243 

Iron ineffectiveness of high doses of, in 
curing anemia in rats 100 

Isaacs, K Development of mveloblast In 
chronic mjelogenoiis leuKeiiiia 1293 

Ischemia, persisting bioodlessnoss after 
functional ischemia 721 

Iso-agglutlnlns See under Agglutinins 
Isohemagglutinatlon See under Agglutinins 
Isohemoii sins See Hemolisins 


comparison of manner of excretion of 
neutral red and phenol bj frog s 
liidnei 579 

disease heart disease or accident 128 

disease, lipoid nephrosis 929, 1230 

disease, nephrosis in multiple m\eIomal3! 

disease postmortem blood cheralstrj in 701 
disease, stomacli function In cardiorenal 
diseases 101 

djstocla upward x\ltii congenital 
diaphragmatic defect 732 

effect of experimental occlusion of renal 
rein 1090 

cflect of inanition and experimental 
!) 3 perllnroldlsm on heart, llicr and 

•443 017 

effect of unilateral neplircctoraj on total 
number of open glomeruli in rabbit 5S1 
effect of altal storage on oxjgcn con- 
sumption of 723 

cxpeilmcntal stud\ of aeguired re- 
sistance of rablilt’s renal cpltlicllum to 
mercuric cliloiido 381 

insufflclencj with Bence-Jones iiroteln- 
urla 931 

leuKoplaKia of renal pelvis 923 

mechanism of consenation in hldneis of 
winter frog 721 

necrosis, multiple cortical, in puerperal 
sepsis 733 

nephrosis (a crlllnue) 103 

sxmposlum on, to lie lield in Minneapolis 107G 
Kiliiau, J A Bile acids, bile pigment and 
ciiolesterol of A, B and C fractions 
of bile 1113 

Chlorides of gastric contents in hjpo- 
chlorlndria and livptrchlorhjdria 1113 
King J T Acliiatcd extract for co- 
agulating heparin plasma 1301 

Kostei H 1 ffcct of intraienous In- 
jection of dextrose on Kupffer cells 
of liier *1197 

Krisclmer II Oxiurls lermicularis in 
peiltoneum *031 

Kugcl M A Anomalous ramillc itions of 
coronare arteries 933 


Jacobsen T C Effects of liigh voltage 
cathode rajs on germinal epltiiellum of 
rat *9G7 

Jaffe R H Tubercle-llKe structures in 
human goiters 1133 

Jaundice and atophan 739 

cerebrospmal and ocular fluids in experi- 
mental jaundice in dogs *1038 

gastro-intestinal D mphogranulomatosls 
and icterus due to Ixmphograuulo- 
matosis 730 

obstructive, indirect reaction for bili- 
rubin m 739 

pathogenesis of icterus neonatoiuni 1247 

variations in nunibei of white blood 
cells associated with expeilniental 
obstructive jaundice *CS3 

Joints, tissue sensitivitx of 1107 

Jones E Variations in number of white 
blood cells associated with expeii- 
mental obstructive jaundice *083 

Julianelle h A Expeiimental inpei- 
sensitneness to derivatives of pneumo- 
coccus 1291 

Jurisprudence, medical and toxicologi, 

recent adiances in 122 

explosion in a starcli facton 124 

stains on cloth made bi blacK powder 124 

Kahn test See under Syphilis 
Kapok and cottonseed sensitization 115 

Katajama I Bile acids, bile pigment and 
cholesterol of A B and C fractions of 
bile 1113 

Ketonuria See Urine ketone bodies 
Kidnej adenomj osarcoma of 1 idnev in 

adult embrjonal 1083 

allergic inflammation in pioductioii of 937 


Labia Minora Sec luha 
Laboratoix tcclinic, prcscnation of 
specimens in color *871 

technli , rapid mctliod for prcpiritlon 
of paraffin sections 943 

Lactic Acid See Acid, lactic 
Lainpert, U Balantidium coll enteritis 13S 

Lannx fatal occlusion bj nscarls lumbrl- 

coides 738 

relation of epltiiellum to mucosa in 
pacha dermla larjngls (wax model) 1110 

Laaarence, J S 1 nnations in number of 
aaiiltc blood cells associated with 
experimental obstructhc jaundice *G83 

■Variations in number of white blood cells 
in dogs following Eck fistula *401 

Lend in urine 109 

no load in tumor tissue after intraicnous 
injection of colloidal lead 1274 

Lecithin Sec Phosphorus and Phosphorus 
Compounds 

Ledcrer, M Acute liemoljtlc anemia 136 

Splenomegalx due to portal thrombosis 1128 
Studies on isoliemagglutionation 1123 

Leiomjoma of endocardium with occlusion 

of pulmonarj arterj ‘‘34 

Leprosx, human and rat, Identltj of 113 

Leukemia development of mjeloblast in 

chronic mielogenous leukemia 1298 

expeiimental production of an aleukemic 
leukemic condition 1299 

limpliatlc, thjnius gland in bearing on 
histogenesis of small tlijmic cells *101 > 
mouse, experimental 1299 
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